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The article reveals the place and role of multinational corporations in the world market for space 
services and technologies. The authors highlight trends in globalization and cosmization of the world 
economy, which have both positive and negative effects. The advantage of the private sector’s entry into 
space exploration is the recognition of high-tech companies contributing to economic growth as worthy 
of investment. The practice of transnational companies to affect the economic and legal sphere of the 
countries of their presence and violate the fundamental rights of its citizens is outlined as a negative 
trend. Theoretically, probable variants of the regulatory framework for the world market for space 
services and technologies with transnational corporations’ participation are projected. It is proposed to 
create a global administrator in space activities — the World Space Union.
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Introduction

The World Market for Space Services and Technologies (WMSST) is an important 
component of the global economic system, a component that becomes increasingly important. 
Considering the definition of the world market, the concept of “world market for space services 
and technologies” will be defined. As a specific economic and legal phenomenon, the WMSST 
is a component of space use related to the provision of space services and the sale and purchase 
of space equipment and technologies. 

From a legal perspective, the WMSST is a system of international legal relations that arise 
(are inherent) in the field of turnover in connection with the provision of space services, sale, 
and purchase of space equipment and technology.

The world market for space services and technologies depends on many factors, but in this 
process, the main ones are investments and international cooperation. In addition, the existing 
threats to the world economy due to a pandemic should be noted. In the introduction to the 
World Investment Report 2020, UN Secretary-General António Guterres said that as a result 
of the pandemic and the application of various restrictive mechanisms by countries, the world 
market would face many challenges and consequences that could last beyond the immediate 
impact on investment flows. He further noted that “the crisis could be a catalyst for a process 
of structural transformation of international production this decade and an opportunity for 
increased sustainability, but this will depend on the ability to take advantage of the new 
industrial revolution and to overcome growing economic nationalism. Cooperation will be 
crucial; sustainable development depends on a global policy climate that remains conducive to 
cross-border investment” (Guterres, 2020). 

Therefore, in the context of restrictions, international cooperation becomes increasingly 
important in space, which implies the development and implementation of international 
agreements governing relations arising in connection with exploration and use of outer space 
and celestial bodies. 

Naturally, long before the beginning of the practical astronautic era, the issues of the legal 
framework for relations between States in the field of space activities is under the focus of 
world legal thought. As a result, in the first two decades of the space age, international space 
law was initiated — “a set of special provisions of modern general international law governing 
relations between States and international intergovernmental organizations in connection with 
all their space activities” (International Space Law, 1999: 7). 

Today, the world is no longer bipolar but rather multipolar. Besides, while many States 
and non-state actors engage in commercial space activities, competitive interests have become 
more diverse. States become increasingly reluctant to comply with existing international space 
provisions, and the UN and its specialized agencies have failed to negotiate new space treaties. 
Instead, the number of optional soft law provisions has increased and the number of actors 
involved in their creation, sometimes in parallel and sometimes independently.

The inability to conclude new treaties within the UN does not preclude the adoption of space 
rules in commercial space activities on other platforms, such as the World Trade Organization 
(WTO) or the International Institute for the Unification of Private Law (UNIDROIT). 
However, the UN continues to promote the rulemaking process by encouraging the adoption of 
“soft laws” and national space legislation through the UN Space Committee. The UN General 
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Assembly has adopted several resolutions that have important implications for various aspects 
of space activities; moreover, other actors, such as the International Law Association (ILA) 
and the EU, have joined the process of adopting “soft laws” since the 1980s. Therefore, with 
more and more states becoming space-faring nations, the negotiations for new treaties under 
the UN framework are not easy (Zhao, 2018). 

Given the difficulty in adopting legally binding rules at the international level, States 
engage in law-making, so national space legislation is important. National legislation provides 
appropriate guidance for space activities. Moreover, it is useful for international legislation. 
From a national perspective, several issues should be considered in regulating space commercial 
activities, such as licensing for commercial space activities (including the conditions for space 
projects, the qualification of the entity to conduct space activities and insurance requirement, 
etc.), responsibility and liability allocation between the government and the private sector 
(including restricting the power of government in claiming compensation from private entities, 
which is critical for relieving the burden of the space enterprises, especially small ones; third-
party liability insurance, etc.) 

The legal framework for space activities in the age of space commercialization develops 
in three areas and includes not only treaties and customs at the international level, national 
law, but also acts of international and intergovernmental organizations. This contributes to 
conclusions that space law acquires new features, that is, the meta-law derives from a complex 
branch of law (Yuzbashyan, 2009). 

Therefore, space laws, adopted at earlier stages, focused more on the public aspect of 
space activities and were regulated primarily by the UN through the UN Space Committee. 
The rapid development of space commercialization has led to a decentralized process of space 
legislation. First, the UN is no longer the only platform to make space laws; other international 
organizations are increasingly in the legislative process. Second, space legislation involves 
the forms of both hard law and soft law. Finally, international space legislation is intensely 
supported and supplemented by national space legislation, which is mostly administrative law 
(Soroka, 2020).

Transnational companies and their role in the world market  
for space services and technologies

The world market for space services and technologies is an important component of 
the world economic system, the significance of which is constantly growing. The share of 
multinational corporations is also gaining in importance among the achievements of world 
market actors. Relations between States are the scope of public international law, while 
relations between legal entities and citizens of States are the scope of private international law. 
According to Mark Boguslavsky, when States enter into agreements, the relationship of public 
international law is established between them. When foreign trade organizations and other 
industrial enterprises enter into foreign trade agreements, relations of private international 
law arise (Boguslavsky, 2002: 14). However, considering the modern world space market, in 
our opinion, it is impossible to accept, as unconditionally as the well-known Russian lawyer, 
the conclusion of Permanent Court of International Justice of 1929, given in the judgment 
in France v. Brazil concerning Brazilian loans, which, in particular, stated that every treaty, 
unless it is a treaty between States — subjects of international law, shall be subject to some 
national law (Case, 1929).
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It has been noted above that due to the processes of commercialization in space and due 
to the special features of modern space activities, which are increasingly characterized by 
the presence of a commercial element in this field, an increasing share of operations in the 
market for space services and technologies is carried out by international non-governmental 
organizations, private firms, and multinational companies. Space activities, international in 
nature and unique in both scale (including financial) and global application, have led to an 
unprecedented integration of these activities within international corporations with subsidiaries 
in different regions of the world, resulting in the urgent need for the legal framework for 
multinational corporations, on the one hand, and the legal framework for relations between 
space entities in the new conditions of the world space market (i.e., with the increasingly active 
participation of multinational corporations), on the other. 

Mechanisms of international private and space law are no longer enough for an adequate 
legal framework for the relations of the expanded circle of subjects of the world space market. 
For example, a space service agreement is entered into by an international intergovernmental 
organization and a Transnational Corporations (TNC)? What law can be applied in this case? 
International public law? But the TNC is not governed by international public law. International 
private law? But here, the activities of an international organization cannot be regulated within 
the framework of any national legal system. International space law? But the TNC is also not 
subject to international space law. 

According to the UN definition, TNCs are companies that are independent of their country 
of origin and ownership (private, public, or mixed) and have affiliates in two or more countries. 
These affiliates operate in accordance with a decision-making system for a coherent policy and 
overall strategy (Moran, 2009). The TNC’s activities in industries such as automotive and 
aircraft, communications, oil production and refining and sales of petroleum products, as well 
as activities in the world space market of services and technologies (creation and sale of space 
equipment, provision of space services and technologies) are particularly noticeable. 

Tagi Sagafi-Nejad and John Dunning argue that the most characteristic feature of TNCs is 
the discrepancy between the economic content, economic essence, and legal form; economic 
unity is formalized by a legal plurality (legal entities of local law, affiliates, etc.), which serves 
the interests of TNC’s owners (Tagi & Dunning, 2008). 

In the post-war period, the growth of TNCs’ economic power enabled TNCs to have a 
strong impact on the host countries, which could lead to infringement of sovereign economic 
and political rights of these host countries (International Space Law, 1999: 431). As is well 
known, the Charter of Economic Rights and Duties of States (A/RES/3281, 1974) was one of 
the first international legal acts to enshrine the general principles of restricting the activities 
of TNCs. However, this act was not enough to develop a unified system of generally accepted 
rules of conduct for TNCs. At the request of developing countries, especially those suffering 
from the expansionary activities of TNCs, since 1974, the United Nations has established 
the United Nations Commission on Transnational Corporations. Commission’s substantive 
servicing to the Secretariat of UNCTAD. Following General Assembly decision, Dec 1994, 
replaced by “Commission on International Investment and Transnational Corporations” of 
the Trade and Development Board of UNCTAD, currently, following UNCTAD IX, Apr-Jun 
1996, U-XK1520 — Commission on Investment, Technology and Related Financial Issues 
(United Nations Commission, 2020).

As early as the 1970s, these international institutions began to develop a code of conduct 
for TNCs, aimed at a formal subordination of TNCs to certain rules. A number of the following 
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international documents were designed for the same: prepared United Nations Conference on 
Trade and Development (UNCTAD) and adopted in 1980, the United Nations Conference on 
Restrictive Business Practices approved the Set of Multilaterally Agreed Equitable Principles 
and Rules for the Control of Restrictive Business Practices (the UN Set) for adoption as a 
resolution (A/RES/35/63, 1980), as well as UN General Assembly Resolution 3514 (XXX) 
“Measures against corrupt practices of transnational and other corporations, their intermediaries 
and others involved” (A/RES/3514, 1975). However, all these documents are recommendatory, 
i.e., they are not legally binding, and therefore the problem of TNCs’ compliance with the 
current legal regulations remains unresolved.

Therefore, the principles of corporate responsibility were developed and proposed. The 
first is the Principle of legitimacy. All corporations operate within the limits of the powers 
granted by society and use their power for the common good, realizing that in violation of 
the established rules, they may lose trust and power. The second is the Principle of public 
responsibility, which implies transparency in the preparation of reports by corporations on the 
results of their activities. The third is the Principle of managerial discretion. That is, corporate 
managers are moral actors whose principles are consistent with socially responsible outcomes 
(Wood, 1991; Kolk et al., 1999: 151).

Therefore, these principles should cover and operate at three levels: institutional, local, and 
individual.

The importance of the Lex Mercatoria for the development  
of the world market for space services and technologies

At the current stage of the world market for space services and technologies, a number 
of contradictions between the qualitatively new status of this market and the inadequacy of 
existing mechanisms and methods of its legal framework. For example, the world market, 
as part of the global economy, provides services internationally. Similarly, space production 
is obviously international, while the legal framework for the world space market becomes 
increasingly national due to the private sector’s growing importance in these market relations. 
In other words, a discrepancy arises between the content of the world market as a holistic, 
integrated structure and the decentralized form of its legal framework. 

The second problem is that the rapidity of changes in the world economy requires 
efficiency and flexibility on the part of existing regulatory mechanisms that, unfortunately, 
national legal systems, the main purpose of which is to regulate sooner exclusively internal 
relations than international ones, fail to provide. At present, world trade, which is based on 
the system of international economic relations, is extremely complicated due to the failure 
of different countries’ national legal systems to ensure a single and stable system of legal 
provisions capable of effectively regulating international economic relations. 

Therefore, modern private international law, which is considered as a component of the 
national legal system of the State and which is based on the dispute method of the legal 
framework for property and private non-property relations burdened by a foreign element, 
actually found itself in a real crisis in the context of problems that arose in the process of 
development and globalization of the world economy. In our opinion, this crisis has caused an 
urgent need to find new, more adequate means and methods of the legal framework for foreign 
economic transactions in order to bridge the gap that exists and continues to deepen between 
the international trend of world trade and its main national regulatory forms. 
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In this regard, it should be noted that the participants in world trade have begun an 
independent search for regulatory means alternative to private international law. As a result, 
in the second half of the 20th century, a spontaneous process of formation of a new legal 
phenomenon, which in the legal literature is called “transnational commercial law,” or Lex 
Mercatoria, began. It should be noted that at the beginning of the last century, a prominent 
domestic, international lawyer Volodymyr Koretsky, the founder of the Ukrainian school of 
international law, in his work on international commercial law managed to convincingly justify 
the objective need for international trade in the system of legal provisions, currently entitled 
Lex Mercatoria. He argues that “...once there are world economic relations, then there must 
be (and really are) rules governing these relations. And once there are rules governing this 
group of relations, then (provided the exclusive development of generalizing trends in law) the 
system of these rules was to be founded” (Koretsky, 1989: 120-121). 

The analysis of the development of theory and practice has enabled Volodymyr Koretsky 
to conclude that “the conflict approach could less and less satisfy the task of regulating world 
economic relations. Specificities of the object of the regulation (international trade) resulted 
in specific legal provisions. Special dispute rules do little to help because referring to foreign 
law implies referring to a system of rules intended to regulate domestic trade. International 
trade requires other rules, arranged differently from existing provisions of commercial law” 
(Koretsky, 1989: 120-121).

According to Volodymyr Koretsky, since international trade does not find relevant 
provisions in official sources, it seeks non-state regulatory ways. Namely, he focuses on 
standard treaties, international customs and commercial practices, that all that is called today 
rules of transnational commercial law (Lex Mercatoria.) Moreover, it is important to emphasise 
Volodymyr Koretsky’s conclusion regarding the advantages of the method of the single and 
direct legal framework in the field of international commercial relations.

The main reason why TNCs prefer the Lex Mercatoria to private international law is that 
the latter is more complex and less predictable than Lex Mercatoria. In addition, given the 
typical slowness in the adoption of unifying international conventions, only the Lex Mercatoria 
with its law and order enables one to find solutions that best meet the business world’s needs, 
corroborated by many years of experience and practice of most States.

Proponents of the new (modern) Lex Mercatoria argue that a body of legal rules, separate 
from national systems of law, governing foreign economic transactions, which arose as a 
result of the spread of elements of self-regulation in the activities of trade, has occurred. The 
theory implies that the Lex Mercatoria is grounds for the autonomy, separation of regulatory 
international trade agreements from national legal systems (Toth, 2017).

However, no scientific definition of the Lex Mercatoria is generally accepted among legal 
scholars. For example, one of the founders of this concept, French lawyer Berthold Goldman, 
believes that the Lex Mercatoria is a body of principles, institutions, and rules derived from all 
sources of the legal structures and activities of the community of international trade (Goldman, 
1980). 

The Lex Mercatoria as a special autonomous legal framework occurred within the 
international trade (commercial) community (Societas mercatorum), which is a community of 
individuals and legal entities of international trade creating trade customs and habits governing 
their relationship (Toth, 2017). Members of the international trading community are both 
subjects of the Lex Mercatoria because they are the ones who create its rules, and the rules of 
the Lex Mercatoria are addressed to them. The main subjects of the Lex Mercatoria are TNCs, 
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banks, enterprises and individuals involved in foreign economic transactions, and the states 
(insofar as they are international economic entities and not holders of sovereign power). 

Nevertheless, from a legal perspective, TNCs are not the only subject of law, but a set of 
formally independent legal entities established according to the laws of different states, it is 
necessary to develop new mechanisms and institutions that will regulate these issues of TNCs 
in both the global market of space services and technologies and in other fields.

Today, it is very difficult to predict how the relationship in the world space services 
and technology market will develop. The fact is that, despite the real and potential conflict 
between the dispute rules of private international law and the Lex Mercatoria, the latter still 
requires dispute rules because the Lex Mercatoria, similar to any other sector of law, has 
gaps, which can be filled only by provisions of national law. Dispute rules are necessary in 
such cases to determine the competent rule of law and order. Simultaneously, some aspects 
of international agreements are so closely related to a national law that the provisions of 
these systems should better regulate them. Moreover, dispute rules may be applied with 
the provisions of the Lex Mercatoria when the private international law of a particular state 
presupposes the application of the Lex Mercatoria to international commercial contracts in 
the space sector. 

Furthermore, trade customs and international trade and commercial agreements are 
sources of private international law, Lex Mercatoria, and space law that argue certain unity 
and complementarity. Therefore, while on the surface the relationships between the Lex 
Mercatoria, private international law and space law are regarded as a conflict, in-depth, these 
relationships grow into a creative competition that promotes the development of all three legal 
systems. 

Finally, the globalization of commercial space activities as a natural economic phenomenon 
requires this process to comply with agreed rules of conduct, which would, on the one hand, 
regulate the removal of obstacles to commercial space activities. On the other, the established 
rules should protect citizens and entrepreneurs from the negative consequences of the 
globalization of commercial space activities. In support of this postulate, it is worth quoting 
Ronald Coase, the Nobel Prize winner in economics. He argues that markets’ functioning 
requires the establishment of legal rules governing the rights and duties of those who execute 
agreements. To understand all the benefits of trade, there must be a legal system and legal order 
(Coase, 2019).

Conclusions

Therefore, TNCs, like other actors in the world space market, can create their own rules of 
conduct, as well as develop standard agreements, implement international customs, facilitate 
commercial arbitration, and implement the commercial practice, that is, establish rules of 
Lex Mercatoria. However, while from the perspective of international law, TNCs are not 
“international actors” that raise a number of problems. Within the Lex Mercatoria, they can be 
considered such because their impact enables them to create and effectively apply rules of the 
Lex Mercatoria in commercial space activities. 

In addition, in the context of globalization and the cosmization of our lives and given that 
nations can no longer regulate the activities of TNCs, the sustainable development of space 
activities requires corporations to voluntarily introduce “transparency” in reporting and to 
involve the scientific community and public institutions. 
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Therefore, it is possible to theoretically predict the probable options for the regulatory 
framework of the world market for space services and technologies: 

a)	 further growth of the Lex Mercatoria’s impact and the corresponding gradual 
decline in the authority of international private and space law;

b)	 if eventually private international law succeeds in overcoming its current crisis and, 
by rejecting “legal nationalism,” follows a progressive approximation of national 
legal systems, then the concept of Lex Mercatoria, which has not yet fully formed, 
may decline; 

c)	 or the peaceful coexistence and complementarity of the rules of the Lex Mercatoria 
and international private and space law that consequently will lead to the creation 
of a global space administrator — the World Space Union, which will be in charge 
of regulatory issues between global actors and other international space actors. 
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In the modern era, the development in outer space has increased. Human exploration in such a field 
has raised concern regarding the formulation of a treaty to govern these activities. They claim to own 
the Moon and other celestial objects have been practiced for over 250 years. This paper begins with a 
discussion regarding the pursuit of property claims on the Moon, which could impede future activities 
aimed at benefiting society. Such trends in the purchase of plots on the lunar surface can be advantageous 
in the near future. In this article, the author analysis whether the claim on lunar real estate is valid? This 
is done by examining the non-appropriation and sovereignty language in Article II of the 1967 Outer 
Space Treaty. It is interesting to observe how the silence of law regarding private entities aid them in 
their struggle for such claims on the purchase of plots on the lunar surface. The paper also analysis the 
stance of various countries in the realm of International Space Law. Finally, the paper proposes a regime 
for real property rights in outer space, which requires the creation of land claims recognition legislation 
that can act to lever the new frontier’s opening.
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Introduction

In the modern era, the development in outer space has increased, the human exploration 
in the field of outer space, and has raised concern regarding the formulation of a treaty for 
the purpose of governing these activities. The claim to own Moon and other celestial bodies 
in outer space has been practiced for over 250 years. Several treaties were introduced by 
UNCOPUOS (United Nations Committee on the Peaceful Uses of the Outer Space)  like the 
Outer Space Treaty, the Moon Treaty, Rescue Treaty, Liability Treaty, and Registration Treaty 
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(Tronchetti, 2009). However, the main concern under the Outer Space Treaty was regarding the 
exercise of sovereign control in outer space. There has been scientific and commercial interest 
associated with the Moon in this era of modernization. It has become a popular practice among 
ordinary individuals to purchase pieces on the lunar surface, with vendors arguing that that the 
lack of specific prohibition of individual private affairs in space makes such action legitimate. 
Multiple Nations are working towards building outposts and settlements on the Moon, for 
instance:

a)	 ESA is working towards building an international village between the year 2020 
and 2030 (Williams, 2016);

b)	 The China National Space Agency (CNSA) is also planning to build such a base 
(China, 2019).

In addition to this NASA has particularly shown its interest in the advantage of building 
a lunar base. Such a base can be used for the purpose of gathering and harvesting water from 
lunar surface material. NASA has also emphasized the point that Moon is rich in its resources. 
However, the question that may arise from the above discussion is whether a claim on lunar 
estate legal? Whether the principle of res communis is applicable on the Moon? Whether the 
principle of terra nullius can be applied on the Moon? Will such a claim on lunar estate benefit 
society? Can there be the protection of interest over the Lunar Estate? Whether the Outer 
Space Treaty allows such claims by private entities? The answer to all these questions has been 
addressed in the succeeding paragraphs.

The principle of terra nullius and its application on the lunar estate

The term “terra nullius” is a Latin term, which means “no man’s land,” land owned by 
no one. This principle has a rich and varied history, which has now been settled under the 
sea’s international law and outer space law. Vast parts of the globe were largely unknown 
to the Europeans from the 15th to 19th century. It was at this time that many countries sent 
their seamen in order to explore new territories. If they found a place which was inhabited, 
such seamen would enter into trade prospects in such place, while if a particular place were 
uninhabited, they would claim it, in the name of their King, Queen, or Emperor. In this way, 
the explorers planted flags, claimed the lands, mapped such areas, and then returned to report 
such good news to their Emperor. However, in the territory viewed as “terra nullius,” one does 
not have to respect the inhabitants (Matignon, 2020). They are simply a tourist. They have 
no more rights to be there than others do. Until 1992, Australia was “terra nullius” or “land 
belonging to no one.” However, in the case of Mabo v. Queensland (No. 2) (1992) HCA 23, 
the concept of terra nullius was nullified. These laws denied the fact that indigenous peoples 
had prior occupation and connection to the land. But is there any prior occupation on Moon 
by anyone? No. Whether this means that the principle of “terra nullius” can be applied on the 
Moon? In addition, if such an application is made since terra nullius properly refers to Earth, 
can one refer to it as luna nullius or astra nullius? An application of this principle on the lunar 
estate brings us to the understanding that, the people who visited Moon went to explore it 
and be treated as a tourist. If the principle of “terra nullius” is applied, then it means such a 
property is very valuable and could be claimed as no one has more rights in such land than 
others do. Since terra nullius properly refers to Earth, one can refer to such a principle towards 
the Moon as luna nullius or astra nullius and even caelestia nullius.
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The principle of res communis and its application on the lunar estate

The principle which is followed in outer space is the concept of res communis and not 
terra nullius. The principle of res communis implies that the Moon is a common heritage of 
mankind. The term “res communis” means a common thing. During the 6th century CE, the 
Roman law was restated by Justinian. According to nature’s law, things like air, running water, 
sea, and its shores are common to mankind. Thus, an explanation of this principle gives us 
the understanding that the Moon is a common heritage of mankind, and it cannot be used for 
private or individual purposes. Rather, it must be used for a community as a whole (Matignon, 
2020). It is used for a greater purpose and to reach out to large masses. Hence it cannot be a 
subject of individual ownership or privatization. The doctrine of res communis resounds most 
prominently when dealing with property ownership rights in outer space. The Outer Space 
Treaty (1967) forbids the claiming of territory by nations, but the Moon Treaty (1979) attempts 
to extend that prohibition to private legal entities. Although the United States of America is 
not a signatory to the Moon Treaty, it has not taken open actions actually to refute its legal 
viability (Matignon, 2020). The result is that the Moon Treaty and its res communis doctrine 
has slowly crept into the realm of accepted international law. The principle of res communis 
is a widely accepted principle under the realm of international law of space. Therefore, it is 
the principle of res communis, which is applicable in outer space. This principle allows all 
states to equally explore outer space and does not put any discrimination or special clause for 
a particular Nation. The discussion above may lead us to a question as to whether there is any 
possibility of a shift from res communis to terra nullius? However, there is no possibility of 
such a shift until now. Still, the continuously evolving and developing in the space field and 
the new fashion for ordinary individuals to “purchase” pieces on the lunar surface may give us 
an opportunity to re-explore terra nullius. However, instead of such a shift, it is better to treat 
the Moon as a common heritage because such application could lead to space wars in the near 
future. It could also cause more exploitation in outer space instead of restoring peace and shall 
violate the provisions of the Outer Space Treaty.

Protection of “interest” and not “ownership” in lunar estate

The principle of res communis is followed in outer space. This means one cannot claim 
ownership over it. However, there can be the protection of interest in space. Now the question 
that may arise is: What are the ways in which interest in space is protected? Some ways in 
which such interest can be protected are mining license, concessions, prospecting rights, and 
certain contractual rights. The proposed regime also favours the same concept and asserts 
upon the fact that instead of providing ownership to individuals, it is the interest that can be 
granted to the people, which will thereby reduce the possibility of exploitation. (Listner, 2011). 
As discussed above, Moon is also thought to have major deposits of iron, titanium, and other 
metals. Under a mining license, the private entities can operate mining activities for a limited 
period on the Moon. Through concessions, it means the private entities must make the offer so 
attractive that it makes people invest in such a plot. However, it must not give an ownership 
right to any person. The third way the interest in space can be protected is the Prospecting 
rights, which are similar to mining rights where the corporate, or other private entities, or legal 
entity gives permission to carry on mining activities within a given area. A similar concept 
can be applied to the lunar estate. There can be the protection of interest in space through 
contractual rights as well, in which the private entities may enter into contract and benefit 
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by protecting the interest of individuals in space. Hence, the concept of ownership must not 
be used for the celestial bodies and Moon in outer space. Alternative ways and methods can 
help us continue with the development activity and not promote privatization in outer space. 
However, such rights can only be provided in order to benefit society as a whole. Even if such 
rights are given to private entities, they must be under the control of an independent body, 
formed by all Nations’ governments, if they agree to it. Through the above discussion, it is 
clear that there are several ways to protect space interest. However, in order to implement such 
interest first, we need to understand whether such a claim is legal throughout the Outer Space 
Treaty? Or, are there any loopholes in the Outer Space Treaty which makes the claim of private 
entities legal? These questions will be addressed in the succeeding paragraphs.

Property claims on Moon could impede future activities aimed  
at benefitting society

The Space Settlement Initiative says the act of space settlement will be beneficial for all 
of humanity, and it shall also open a new frontier, thereby energizing the society. This shall 
lead to the growth of the human race without negatively impacting Earth and creating a 
lifeboat for humanity that could survive even a planet-wide catastrophe (Maheshwari, 2015). 
The pursuit of lunar estate claims over the Moon could impede future development activities 
and benefit society at large. It is generally asserted that a piece of rock with a lack of oxygen 
and water can be of no use to private entities. But what if the rock on the Moon, when 
brought down to Earth, could have a great significant value? Even though picking up rocks 
is nowhere near profitable enough for an established settlement, the ability to sell legitimate, 
recognized land, which is the rocks, would produce revenues in the scores of billions of 
dollars. Those billions of dollars of potential profit could be a powerful incentive to develop 
space settlements. Mining is the major activity that can be performed on the Moon. With 
the reduced gravity, launching a heavy load from the Moon requires very minimum energy 
as compared to Earth. Thus mined materials can be useful for supplying missions to Mars 
and, in the case of refueling satellites, to extend their operational life spans. Ice is a valuable 
commodity in space, and the Moon is regarded as a major depositor of irons, titanium, and 
other metals. Many might argue that such mining activities could affect the Moon. However, 
according to the NASA scientist’s research, mining helium does not cause the Moon to 
deflate. Nor will mining operations have enough impact to affect the mass of the Moon in 
any major way, as loss of even 1% of the Moon’s total mass will not significantly affect its 
gravitational pull on Earth’s ocean (Maheshwari, 2015).

Claims of property rights in outer space

The claim to own Moon and other celestial objects has been practiced for over 250 years. 
Few, instances where there has been a claim to own Moon and other celestial objects are:

1.	 Bagota Declaration (Declaration, 1976)
In the year 1976, there were eight equatorial states which claimed sovereignty over the 

geosynchronous orbit. The countries claimed that an orbit is also a form of the physical fact 
that has arisen from nature, its existence depends upon gravity and therefore, it should not be 
considered a part of outer space. Hence, they claimed that orbit forms an integral part of their 
territory and could be subjected to their sovereignty.
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2.	 A citizen of the United States, Dennis M. had filed a declaration regarding ownership 
with the US, UN, and USSR and claimed property rights over the Moon surface. When his 
claims were not responded to, he assumed that he has the ownership and started a Company 
called “Lunar Embassy.” He claimed such Land on Moon to be his estate on the ground that 
The Outer Space Treaty only bars Nations from appropriating Moon and other celestial bodies. 
However, the Treaty does not bars any individual or company. He even went to the extent of 
selling such 1-acre land for $19 and even Mercury, Venus, and Mars. On payment of such an 
amount, the buyer used to get a deed, map, and the Constitution and Bill of Rights (formulated 
by Hope himself). However, it is the principle of res communis which is followed in outer 
space and not res nullius. Therefore, how can such claims be valid? (Maheshwari, 2015)

3.	 Nemitz v. the United States, ILDC 1986 US (Nemitz, 2004)
The Appellant claimed that Eros’ ownership is based on the ground that he had registered 

the same on the Archimedes Institute Website and his filling of a California Uniform 
Commercial Code security interest. He claimed that in it, he named himself as both the 
creditor as well as a debtor. He asserted that NASA spacecraft had infringed his private 
property rights, and therefore, he is liable to get compensation for parking and storage fees. 
He also stated that Eros’s initial value is 8 billion dollars and that he is suffering special 
damage of 5 million dollars. He was also impressed by the fact that the Outer Space Treaty 
does not apply to an individual. However, the State argues that the Appellant has no proof 
of using such property or having any property interest, and since there is a lack of interest, it 
means there is no right. It was held that no person has a natural right over any such property. 
That is, neither the common law or civil law recognizes such natural rights over property in 
outer space. It was also held that Article VI of the Outer Space Treaty expressly states that 
the State is responsible for the acts of its individuals.

4.	 In India, Sushant Singh Rajput (a Bollywood actor) claimed that he had brought a 
small piece of land on the far side of the Moon, which is known as Mare Muscovites (Sea of 
Muscovy). He had brought such land from the International Lunar Lands Registry. (The Indian 
Express). Similarly, Sharukh Khan owns a part of the Moon, which is gifted by his Australian 
fan. Every year his fan buys a little piece of Land of the Moon for him and certifies it in his 
name (Sushant, 2018).

In relation to such claims, the question that arises is that, how can an individual sell land of 
Moon when he himself has never brought it? How can a person claim ownership of such land 
when he himself has not brought it? Are such claims valid? Or, is it the loopholes in the Outer 
Space Treaty which makes the individual take advantage? The answer to this question is that 
yes, there are certain loopholes in the Outer Space Treaty, and what are those loopholes can be 
analyzed in the paragraphs below.

Outer space treaty

The Outer Space Treaty, formally the Treaty on Principles Governing the Activities of 
States in the Exploration and Use of Outer Space, Including the Moon and Other Celestial 
Bodies (1967), is an international treaty, which binds the parties to use outer space only for 
peaceful purpose. On October 10, 1967, the Treaty came into effect and became the basis of 
International Space Law (Maheshwari, 2015). Article II of the Outer Space Treaty clearly 
states that the Outer Space includes the Moon and other celestial bodies, and these are not 
subject to national appropriation by any such claim of sovereignty, occupation, or by any 
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other means. International lawyers have differed in their interpretation of the term “national 
appropriation.” Some interpret Article II of the Outer Space Treaty narrowly; that is, it only 
deals with prohibiting national appropriation (Grush, 2017).

An Instance which Strengthened the Prohibition Against National Appropriation: There is 
one instance in which nations have asserted territorial claims in outer space. In the year 1976, 
there were eight equatorial states, which claimed sovereignty over the geosynchronous orbit. 
The countries claimed that an orbit is also a form of a physical fact, which has arisen from 
nature, its existence depends upon gravity, and therefore, it should not be considered as a part 
of outer space. Hence, they claimed that orbit forms as an integral part of their territory and 
hence could be subjected to their sovereignty.

Many other International Lawyers interpret Article II more broadly; that is, it prohibits all 
appropriation forms and not just “national appropriation.” However, the interpretation and 
comparison of Article II of the Outer Space Treaty with other provisions clearly indicates that 
the narrow interpretation is the correct approach. Under the principle of international law, 
states are permitted to do what is not forbidden expressly. A restriction on independent States 
cannot be presumed. The legal doctrine of “expressio unius est exclusion alterius”1 states 
that, when a statute is interpreted, it should be presumed that things that are not mentioned 
have been excluded deliberately. Thus, Article II does not contain any specific language about 
private individuals’ rights in outer space. It only addresses the issue of national ownership. 
Hence, it has been argued that to determine property rights, one must recognize it based on 
jurisdiction rather than territorial sovereignty. This can be regarded as one of the loopholes in 
the Outer Space Treaty. However, it must be noted that many critics have attempted to impose 
a ban on private property claims in space through Article V, VI, VII, and VIII of the Outer 
Space Treaty. Article VI and Article VII state that the State is responsible to other State if, for 
instance, a private rocket launched in one country lands in another country and causes damage. 
For example, State A has launched a private rocket, and it has landed and caused destruction 
in State B.Then, in this case, in accordance with the provisions of the Outer Space Treaty, 
State A will be responsible to State B, for such damages. Article VIII clearly states that the 
objects launched in outer space by States who are party to this Treaty retain the jurisdiction of 
such objects in the outer space and even their personnel. If State A sends its rocket into outer 
space and State A is a party to this Treaty, then State A has the jurisdiction over such a rocket, 
including the personnel it has sent in the outer space. Article V obliges the States that are 
party to this Treaty to carry out national activities in conformity with the Outer Space Treaty 
principles. However, another loophole of this Treaty is that it does not explicitly state that 
states must not authorize the citizen to do something which it cannot do itself (Grush, 2017). 

The question, which arises here, is whether India should recognize a settlement’s claims. 
In such a case, the opinion of the Indian government matters most. If the government decides 
it would not be an exercise of sovereignty, then it would not be an exercise of sovereignty. 
India has also ratified the Outer Space Treaty, which means, through a broader interpretation 
of Article II of the Outer Space Treaty, prohibition on all forms of appropriation, including 
private and international appropriation. However, in sum, there appears to be no explicit ban 
on private property claims in the Outer Space Treaty. In addition, there is no explicit ban on 
Nations recognizing such private property in good faith, and what is not explicitly prohibited 
in international law is generally permitted. But, as we are aware by the above discussion, the 

1 It is a principle in statutory construction, which states that, when one or more things of a class are 
expressly mentioned others of the same class are excluded.
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principle of res communis, gives us the understanding that such privatization is not possible, 
as this would harm the community as a whole. So, could a Lunar Settlement Claim the Lunar 
Real Estate? What we find from our above discussion is that such a settlement must not happen. 
Moon is common to all mankind. No law permits such claims to be valid. There is a need to 
ban such practice of buying moon plots.

Moon agreement

The Agreement Governing the Activities of States on the Moon and Other Celestial Bodies 
was adopted on December 5, 1979. Article I of the Moon Treaty clearly states that the Treaty 
shall apply to the Moon as well as the celestial bodies, and Article III provides that the Moon can 
be used by all state parties but for a peaceful purpose. It also seeks international cooperation of 
all countries for such purposes. It states that Stations can be established on Moon. However, it 
cannot be claimed by any individual for its private purpose. The Moon Treaty bans ownership 
of the Moon or any celestial bodies in outer space by an individual under Article XI. It also lays 
down that all states have the right to exploration in the Moon; however, it must not discriminate 
against the other states. It also states that the principle followed is res communis, and therefore, 
Moon cannot be used for private purposes. It is common to all. Although the Treaty came into 
force in 1984, it was not ratified by influential countries like the USA and USSR. Only 13 
UN member countries signed it. Unfortunately, the moon treaty was a failure due to the non-
participation of influential countries (Grush, 2017).

The stance of various countries

As discussed above, there are many cases where a citizen’s claim to own a plot on the 
Moon. Many countries such as India, Japan, China, Thailand, Ukraine, USA, UK, and Russia 
has signed and ratified “The Treaty on Principles Governing the Activities of States in the 
Exploration and the Use of Outer Space including the Moon and other Celestial Bodies,” 
commonly known as “Outer Space Treaty,” which makes it impossible for any person to legally 
lay claim on a piece of land in space. This means individuals belonging to any of the countries 
mentioned above do not have the right to claim lunar estate in outer space. It has been observed 
that these claims have occurred several times in the USA. Individuals of many countries may 
fall into the trap of owning such land, but such a claim is still not possible. Therefore, there is 
a need for countries to legislate and collaborate with other governments in order to ban such 
claims and also resort to the proposed regime. This will help in creating the awareness that 
Moon is not private property and, therefore, it cannot be claimed by an individual. It can be 
used for exploration, mining, and settlements but not for private entities. In order to avoid a 
situation where the emerging trend of claiming land on the Moon is becoming fashionable, 
it is necessary to legislate such laws, which puts a ban on such claim and clearly states that 
individual cannot make such claim. This shall avoid confusion among the citizens in the near 
future and also avoid disputes on such claims.

Proposed regime

Under the proposed regime of real property rights, the concept of “ownership” must 
be avoided, rather the property rights which can be made available to private entities is to 
protect their interest in the space, and their claims include the-mining licenses, concessions, 
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prospecting rights, and certain contractual rights. Therefore, there is a need to create partly 
land claims recognition legislation on Lunar Estate in terms of mining licenses, concessions, 
prospecting rights, and certain contractual rights to lever the opening of the new frontier for 
the private entities. However, there must be only a limited number of Corporation or Entities, 
each specializing in different competencies (that is, space tourism, space internet, extracting 
the precious metal, and so on) established by the collision of small private entities, in order to 
create a large dominant group and avoid much exploitation on the lunar estate.

Figure 1.1

Figure 1.1 indicates the ways in which the services can be operated in outer space instead 
of ownership.

The Corporation must also be provided with property rights, not in terms of ownership, 
but in terms of mining licences, concessions, prospecting rights, and certain contractual rights. 
Their interest in space is protected and they can carry out activities legally. 

Figure 1.2

Figure 1.2 provides examples of rights, which can be provided to such entities. It provides 
for rights which can be provided instead of ownership.

Since such an initiative requires a lot of funding, individuals must not be given the right to 
own a Moon plot. However, they can visit the space with the help of such Corporations. Since 
the principle followed in outer space is the concept of res communis, these private entities 
must be created and funded by individuals, but they must collaborate with the government. In 
the past two decades, through a combination of technology, policy, and will, governments of 
more than a dozen countries have successfully transferred many space operations to the private 
sector, and it has yielded good results. Hence, there is a need to create a treaty that the Nation-
State must consent to and be a party and make a collaborative effort to specialize such entities. 
It must be noted that the proposed regime does not favour private entities as a whole. Instead, 
it impresses upon the fact that Nations’ Collaborative efforts can open future prospects without 
providing much harm. However, a complete understanding of Nation-states is required for this 
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purpose. If each state start building their own Corporation, such a proposed regime would be 
a complete failure. Hence, instead of claiming lands on the lunar estate, such objects in outer 
space must be utilized for the greater good and for the larger masses. Now, a question can be 
raised, that not everyone will be able to afford it, then the answer to this question is that, when 
Nations collaborate together, they must resort to the solution of using such technology which 
adheres to this question. There must also be guidelines governing such entities to avoid any 
conflict and establish a Dispute Resolution Body in case of any dispute. Moreover, there is a 
need for all Nations to come forward and make a ban on such individuals’ claims. There must 
also be legislation banning all such individual’s claims on the plot of the Moon. The proposed 
regime requires a two-tire support system from: 

i)	 private entities and government and 
ii)	 cooperation among governments in order to be implemented effectively;
iii)	there should be no discrimination based on the capacity, power, or economy of the 

State.
Each State must have equal rights in respect of this purpose. Once the requirement is 

fulfilled, the proposed regime can act to leverage the new frontier’s opening.

Conclusion

Throughout the discussion, we find that the land on the Moon can benefit society as a whole. 
It can also be concluded that the principle followed in outer space is that of res communis, 
which means it is the common heritage of mankind. Hence, collaboration with private entities 
is essential for the purpose of capacity building and cost reduction. Most countries like 
Ukraine, India, the USA, Russia, UK have signed and ratified the “Outer Space Treaty,” which 
makes it impossible for any person to lay claim on a piece of land in space legally. According 
to this Treaty, outer space, which includes Moon and other celestial bodies, is common to all 
mankind, and therefore it cannot be owned by any nation. To maintain a balance between the 
development of the society and Natural resources, as well as to benefit all, one can take resort 
to the above-proposed regime. This can open a new frontier through private entities and the 
government’s initiatives at the National level and increase the cooperation among governments 
at the International level. With new affordable spaceflight technologies on the horizon, such 
activity in space will be a possibility in the near future. Therefore, to conclude, one can use the 
lunar estate, for the benefit of all, but one cannot sell a plot of Moon, of which he himself is not 
the owner, and any such person claiming such land on the basis of a document is unforce able. 
Moreover, a settlement is a better option than just claiming a random land on the lunar surface.
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Introduction 

Space law is a young sector of law and sufficiently progressive. It is essential for activities 
in outer space to be governed by high-quality international and national law and for any 
problem to be solved as soon as possible. International activities function according to five 
international treaties supervised by the United Nations Committee on the Peaceful Uses of 
Outer Space (UNCOPUOS), namely (Space, 2020):

1.	 “Treaty on Principles Governing the Activities of States in the Exploration and Use 
of Outer Space, including the Moon and Other Celestial Bodies” of 19 December 
1966.

2.	 “Agreement on the Rescue of Astronauts, the Return of Astronauts and the Return 
of Objects Launched into Outer Space” of 19 December 1967.

3.	 “Agreement Governing the Activities of States on the Moon and Other Celestial 
Bodies” of 5 December 1979.

4.	 “Convention on International Liability for Damage Caused by Space Objects” of 
29 November 1971.

5.	 “Convention on Registration of Objects Launched into Outer Space” of 12 
November 1974. 

In many countries of the world, domestic legislation has used the legal basis of the above-
mentioned instruments in their national space law, thus accommodating the legal framework 
in accordance with the contemporary requirements and needs of the sector. 

Current issues facing international and national space law

“Treaty on Principles Governing the Activities of States in the Exploration and Use of 
Outer Space, including the Moon and Other Celestial Bodies” is a legal basis of international 
space law. The instrument entered into force in October 1967 (Space Law, 2020). 

Its principles are (RES 2222, 1966):
a)	 states shall be responsible for national space activities whether carried out by 

governmental or non-governmental entities;
a)	 the exploration and use of outer space shall be carried out for the benefit and in the 

interests of all countries and shall be the province of all mankind;
b)	 the Moon and other celestial bodies shall be used exclusively for peaceful purposes;
c)	 states shall not place nuclear weapons or other weapons of mass destruction in orbit 

or on celestial bodies or station them in outer space in any other manner.

Over time, however, some significant problems, which are not regulated in any way by 
international space law, have occurred, such as commercial flights, space waste, and controls 
on the export of space resources. Researchers such as Joel A. Dennerley, Islam Mohammad 
Saiful, Olga Stelmach, and many others have addressed these issues. In addition, the need to 
improve the United Nations treaty framework on space law has been repeatedly raised in the 
writings of scientists such as G. Zhukov, E. Korovin, Y. Kolosov, V. Kopal, A. Yakovenko, 
and others. Nevertheless, disputes are whether to develop existing rules or develop and adopt 
a new universal instrument.

According to Olga Stelmach: “The international legal issue with regard to the safety of 
space activities is a complex one. Its integral components are minimization of space debris, 
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ensuring the safety of nuclear power source applications in space and human activities in outer 
space” (Stelmakh, 2015), with which we agree and would like to consider in more detail the 
scope of the topic. 

These issues need to be addressed in the coming years since future frequent commercial 
human space flights could lead to deeper legal issues related to liability, insurance, informed 
consent of passengers, licensing, and safety regulations (Critical, 2014).

Moreover, the security of outer space in the orbit of our planet has been raised. The treaties, 
conventions, and agreements that still regulate space activities were written at a time when only 
a few countries were sending satellites into orbit. To date, private companies with sufficient 
resources to decide to launch their own missile or satellite have occurred (Islam, 2019).

SpaceX is one of the most popular companies that launch 12,000 new satellites into space 
and design a large constellation of small commercial satellites. In the United States, the United 
States Federal Communications Commission (FCC) gave permission for the launch. Still, the 
regulatory issue and similar consent to the use of satellites in the territory of other States of the 
company remain open. In the USA, the United States Federal Communications Commission 
(FCC) permitted the company to launch, but the regulatory issue and similar consent to the use 
of satellites in other States of the company remain open. The company has encountered legal 
issues around the world, as many States still have no regulation on the security of outer space 
(Sheetz & Petrova, 2020). 

Moreover, Elon Musk has not fully presented a solution to the problem at the international 
level regarding waste disposal from orbital and non-operational satellites (currently more 
than 5,000 objects are in Earth orbit. About 2,000 of them are working. The situation may 
change with 12,000 new vehicles). All this makes many countries of the world consider their 
own security that could be threatened since 12,000 satellites will be in space, able to control 
communications and the Internet around the world, and no one at this point will be able to 
control SpaceX from a legal point of view, including (Elon, 2020). 

Furthermore, currently, a problem of unresolved interactions between States regarding 
international missions, such as between the State of registration and a foreign or international 
element (which State’s law should apply if the legal event to be regulated by private international 
law has taken place on a manned object or outside its outer space of another country?) is amply 
discussed, as well as the question of the protection of “ownership” (inventions and discoveries 
in the course of outer space activities outside Earth subject to intellectual property rights), that 
is, under the law of which country ownership is to be determined since the expeditions can 
involve more than one country with different national legislation (Beglyi, 2012).

Next, the issue regarding the launch, management, and return of commercial space objects 
has not yet been adequately addressed at the international level. However, these issues scratch 
only the surface of tasks to be considered by States that design and finalize national space 
law (Dennerley, 2018). On the one hand, projects aimed at generating commercial benefits 
require promotion and encouragement, and, on the other hand, the fundamental principles and 
standards of international space law, particularly those concerning the exploration and use of 
outer space for the benefit and in the interests of all mankind for peaceful purposes on the basis 
of non-discrimination and international cooperation shall have strictly complied.

National space legislation could be an effective tool to address the commercial aspects of 
the problem, while public law should be a priority at the supranational level.
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Addressing issues of concern in space law

The regulatory framework for space activities, including private companies, should focus 
on controlling flight permissions, spacecraft and satellite launches, and space research. This 
requires the improvement of international space legislation as the basis for the reform of 
national space legislation, as follows:

a)	 clear procedures for monitoring private space organizations and their activities 
should be established, as well as rules on liability for failure, improper performance, 
or inaction with regard to international space law;

b)	 the regulatory framework for commercial space flights should be under focus, and 
the liability of carriers and operators should be established;

c)	 in the future, space commerce would be introduced in the development of space 
tourism, and a section should also govern this issue in the regulations;

d)	 information, insurance, liability, licensing, and safety rules should be established at 
the international legal level in commercial transportation;

e)	 the world is already facing the challenge of a large amount of space debris in Earth 
orbit, which is growing every year (defunct satellites, their fragments, technical oil, 
etc.), and is quite dangerous because it is this debris that can damage parts of the 
suits, operational satellites, etc. 

Nowadays, such wastes are not being disposed of because no rules are established for 
countries to be obliged to dispose of waste and not to leave it in Earth orbit. In the future, it 
could cause many problems for science, make it more difficult to transport and deliver goods 
to international space stations, limit access to satellite services, and make spaceflight more 
difficult. The procedure for the disposal and control of space wastes should be developed 
and provided for, as well as liability for non-compliance with international law on this matter 
should be established.

According to Dinar Valeev, it is necessary “to pay attention to the projects that do not 
pollute outer space, as well as to combine legal, operational and design solutions, contributing 
to the objective of the eventual limitation of orbital debris in the course of any space activity. 
It should also be noted that, while the overall pollution of outer space will increase, a set of 
technical and legal mechanisms against space debris should be established, using the joint 
efforts of the entire international community” (Valeev, 2019).

Furthermore, international and uniform terminology in space law should be under focus 
because currently, some inconsistencies exist. For example, in English versions of international 
treaties, the word “astronaut” is frequently used, while in the post-Soviet countries, the word 
“cosmonaut” is used. In China, the word “taikonaut” is used to define the envoys of humanity. A. 
Solodovnikova has studied this issue, and she concludes, “Extraordinary allegoristic recognition, 
in Art.  5 of 1967 Outer Space Treaty, astronauts as envoys of humanity in outer space may 
lead to the delusion that astronauts have a supranational status. Conversely, according to Art. 
8 of the Treaty, a State on whose registry an object launched into outer space is carried shall 
retain jurisdiction and control over such object, and over any personnel thereof, while in outer 
space or on a celestial body. However, the understanding of astronauts as envoys of mankind in 
outer space can be interpreted from the perspective of special provisions regarding the obligation 
to render astronauts all possible assistance in the event of an accident, distress, or emergency 
landing on the foreign territory, high seas and return to their homes” (Solodovnikova, 2019).
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The recent successful delivery of Cygnus cargo to the International Space Station, the 
launch of the Falcon 9 rocket, all of which are a reminder of the successes in space and potential 
future unregulated legal issues. In 1967, with the signing of the main Treaty, they could not 
have imagined the problem created by private companies, technological progress, but it still 
needs to be addressed in the coming years because serious international conflict is possible. 

Conclusions

In conclusion, the key international legal instruments on outer space were designed in the 
mid-20th century and could not at that time foresee all the modern technological breakthroughs, 
and that is why they need to be changed. If international and national legislation were updated, 
conflict situations could be minimized in the future. 

The sectors require to be updated as follows:
1.	 Security: it is very important that research conducted in space by individual States 

or private companies in no way have States on Earth been concerned about their 
security and the privacy protection of the population.

2.	 Economic security: this issue should be under special focus since the financial 
security and independence of each State are an important component of the world 
economy. It is very important that no country should be pressured by private 
companies or other States in the exploration and use of outer space.

3.	 Ecology: the more satellites are sent to Earth orbit each year, the more the amount of 
debris and waste. This fact is a time bomb and could seriously affect space science. 
Recycling of waste, non-operational satellites, and other debris must be developed 
and ratified, and it is the obligation of each actor in space.

4.	 International medicine: as more scientists and tourists are sent to outer space 
each year, it is necessary to develop a procedure for rendering medical assistance, 
insurance, a procedure for licensing such trips, and of course, instructing the safety 
of each space expedition student.

This list of sectors that need to be addressed is not exhaustive since space law is a dynamic 
field of law, and therefore the topical space legal issues that need to be given due attention will 
always arise. Because of this fact, in the future, an extensive regulatory system for a particular 
field of space law will occur. As a result, its adoption, ratification, and implementation by the 
States involved in space development would be complicated. Therefore we propose to unify 
the rules of space law into an international space code. 

It should unify and regulate all regulations that are legally binding for now in space law, 
as well as it requires ratification by States parties to space exploration. The instrument should 
also address the issues mentioned above.

In the near future, the procedure for the development of new rules of space law and for the 
ratification and unification of the new international code of space law. These changes will give 
public and private companies the chance to develop space science, space technology and find 
common ground, leading to further progress in the sector.
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Section 1. Terms

Article 1. Definition of terms and concepts
In this Law, the following terms are used in the following meaning:
Exploitation activities: activity in outer space, including on celestial bodies,1 meaning 

asteroids or on any other natural body present in outer space, to extract mineral resources from 
those bodies to transfer them, before or after transformation, to the Earth, with the intent to use 
them for governmental or commercial business.

Space activities: space research, use of outer space, development, production, repair and 
maintenance, testing, operation, management of space objects, ensuring the launch and return 
of spacecraft, their constituent parts from outer space to the Earth.

Space resource activity: an activity conducted in outer space to search for space resources, 
the recovery of those resources and the extraction of raw mineral or volatile materials therefrom, 
including the construction and operation of associated extraction, recovery, processing and 
transportation systems.2 

Space resource: an extractable and/or recoverable abiotic resource of any kind in situ in 
outer space.3

Space resource utilization (in-situ resource utilization / ISRU): In situ resource or other is 
the collection, processing, storing, and use of materials encountered in the course of human or 
robotic space exploration that replace materials that would otherwise be brought from Earth 
to accomplish a mission-critical need at reduced overall cost and risk (Sacksteder & Sanders, 
2007).

ISRU is a legitimate activity under Article 1, Article 2 of the Outer Space Treaty, as it 
provides for freedom of use, exploration, and research in outer space (ST/SPACE/11, 2002).

Near-Earth resources (NERs): resources which include those of the Moon and near-Earth 
asteroids. NERs include: potentially vast stores of water, iron, and platinum-group metals 
among the NEA population; so-called “peaks of eternal light,” i.e., places of uninterrupted 
sunlight (for solar energy collection) and crater areas in more or less permanent darkness (able 
to harbor water ice) on the Moon; He3 in the lunar regolith; and the relatively banal resource 
of terrestrial orbital niches.4

1 In astronomy an astronomical object or celestial object is a naturally occurring physical entity, as-
sociation, or structure that exists in the observable universe. In astronomy, the terms object and body are 
often used interchangeably. However, an astronomical body or celestial body is a single, tightly bound, 
contiguous entity, while an astronomical or celestial object is a complex, less cohesively bound structure, 
which may consist of multiple bodies or even other objects with substructures (Task Group, 2008).

2 Recoverability is added to the definition, alongside extractability, to account for some resources 
being eventually harvested or collected from a surface and not exactly extracted therefrom, because of 
evolving technology.

3 According to the understanding of the Working Group, this includes mineral and volatile materials, 
including water, but excludes (a) satellite orbits; (b) radio spectrum; and (c) energy from the sun except 
when collected from unique and scarce locations (Building, 2019).

4 Only a small percentage of the NEA population is profitably accessible in the absence of distant, 
futuristic technology; only so much of the lunar surface is permanently illuminated (or shadowed); the 
He3 concentration in the lunar regolith is very low, geographically differentiated, and reduces with depth 
concentration levels are likely to be even lower); and, as is already well-known, here are only so many 
available orbital allocations.
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Near-Earth asteroids Near-Earth asteroids or NEAs are small Solar System bodies that 
have their orbits very close to Earth.5

Regolith: is an important feature of airless bodies for a host of reasons. One is due to 
simple geometric considerations alone: 6% of the volume of a 1-km sphere is within 10 m of 
its surface, for instance, and the overturn and exhumation processes in regolith increases the 
likelihood that a given mass has spent time at the surface of an airless body. Regolith is an 
excellent thermal insulator. It blankets underlying material and buffers temperature changes. 
It also protects the target bedrock from the impacts of small-to-moderate size, redistributing 
energy. Variations in the regolith can create pockets that sequester volatiles (Grier & Rivkin, 
2018).

Solar wind-implanted volatiles: are resources, with the advantage that their extraction from 
the regolith can be achieved by heating alone. This volatiles has several potential applications, 
including their use as a feed product to reduce metal oxides such as FeO for the production of 
O and H2O. The main solar wind-implanted volatiles includes the elements H, N, C, and He. 
These elements can be important for various aspects of lunar exploration and the maintenance 
of a lunar outpost, and volatile extraction from the regolith may reduce the requirements for 
the replenishment of these elements from terrestrial sources. Volatile extraction is probably 
the simplest example of potential ISRU, but because the abundance of volatile elements in the 
regolith is in general fairly low (e.g. of the order of 50 ppm by mass in the case of H), their 
practical application to future exploration requires further investigation (Crawford & Anand, 
2014).

Space object: an object launched into outer space from Earth, including parts thereof as 
well as its launch vehicle and parts thereof.

Space-made product: a product made in outer space wholly or partially from space 
resources.6

Objects of space activity: material objects of artificial origin, designed, manufactured, 
and operated both in space (space segment, space infrastructure) and on the Earth’s surface 
(ground segment, ground infrastructure) for research and use outer space.

Subjects of space activity: enterprises, institutions, and organizations of any form of 
ownership and organizational and legal form, including international and foreign, which carry 
out space activities.

Operator: a governmental, international or non-governmental entity conducting space 
resource activities.7

Commercial space resource utilization entity: an entity is providing space resource 
exploration or utilization services, the control of which is held by persons duly organized 
under the laws of a State.

Declaration on conducting economic activity in the field of space activities: a document 
by which the subject of space activities notifies the central executive body that ensures the 

5 NEAs are asteroids with perihelia below 1.3 AU. From a Δv perspective, they are the most attractive 
mining candidates among the asteroids of the solar system. There is a considerable mass of NEAs which 
can be accessed at Δv values below that required to retrieve resources from the lunar surface as much as 
10^14 kg by some estimates (Yárnoz et al., 2013; Access, 2015) 

6 According to the understanding of the Working Group, this excludes raw mineral and volatile ma-
terials, including water, irrespective of the form. 

7 Taking into account the breadth of the term “operator” concerning space activities by a “govern-
mental, international or non-governmental entity”, the term “organization” is common, but the previous 
term “operator” is retained for clarity and precision.
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formation and implementation of state policy in the field of space activities, the intention to 
carry out space activities.

Spacecraft: an aircraft for space and space flights for its research and use.
Space technologies and services: the results of scientific developments, methods, tools, and 

services necessary for the implementation of space activities and for obtaining and using the 
results of these activities.

Incident: a space-related event that has endangered human life and health, as well as 
damaged or destroyed the property of citizens, enterprises, institutions, and organizations or 
caused damage to the environment.

Extraordinary event: an event-related to space activities, which led to the death of people 
or infliction of severe bodily injuries, as well as the destruction of property of citizens, 
enterprises, institutions and organizations or causing significant damage to the environment.

Rules of space activity: special rules, technical norms, standards are regulating space 
activity and its safety.

Certificate of conformity: a document certifying the compliance of the object of space 
activities with the requirements of operational suitability of space technology, regulated by 
regulations in force in Ukraine.

Article 2. Legislation on extraction and exploitation of space resources
1. Issues related to extraction and operation are regulated by this Law, the Law on Space 

Activities in Ukraine, and other acts of legislation of Ukraine.
2. Commercial extraction, exploration, and recovery shall facilitate commercial exploration 

for and commercial recovery of space resources by Ukrainian citizens; discourage government 
barriers to the development in the Ukraine of economically viable, safe, and stable industries for 
commercial exploration for and commercial recovery of space resources in manners consistent 
with the international obligations of Ukraine; promote the right of Ukrainian citizens to engage 
in commercial exploration for and commercial recovery of space resources free from harmful 
interference, per the international obligations of Ukraine and subject to authorization and 
continuing supervision by the Government.

Article 3. Rights to space resources
1. An operator engaged in the extraction of an asteroid resource or space resource shall not 

be entitled to own that resource.
2. An operator engaged in the extraction of an asteroid resource or space resource shall be 

entitled to transport and use the asteroid resource or space resource.
3. This law does not assert the sovereignty, sovereign or exclusive rights or jurisdiction 

over any celestial body or the right of ownership over it.

Article 4. The purpose of extraction and exploitation of natural resources from space 
bodies

1. Extraction and exploitation of natural resources from space bodies aims to:
a)	 promoting the socio-economic and scientific progress of the state; participation in 

solving problems facing humankind; development of space science and technology, 
space services and technologies; development of the national economy through 
the extraction and rational use of natural resources from space bodies; creation of 
powerful export potential of the space industry;
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b)	 ensuring the long-term interests of the state in the field of national security and 
defense capabilities; Ukraine’s participation in international programs aimed at 
exploring space resources and resolving issues related to global security.

Article 5. Principles of extraction and exploitation of natural resources from space 
bodies

The main principles of extraction and exploitation of natural resources from space objects 
are: adaptive management by gradually regulating the activities of space resources at the 
appropriate time; compatibility of the internal framework of states and the internal framework 
of international organizations;  promoting sustainable development; prevention of disputes 
arising from activities with space resources; orderly and safe use of space resources; rational, 
efficient and economical use of space resources; use of leading technologies; legal certainty 
and predictability for operators; tolerance for the needs of developing countries; use of space 
resources exclusively for peaceful purposes; state support for the commercialization of 
space activities; use of outer space and resources contained in it, with restrictions that meet 
Ukraine’s international obligations in space sector; ensuring national security; effective use 
and rational use of scientific and technical potential of Ukraine; promoting international 
cooperation.

Article 6. Scope of the Law
1. Space activities in the field of extraction and exploitation of resources of space bodies 

affect all states and international organizations and may involve regulating the behavior of 
states, international organizations, and non-governmental organizations.8.

2. Space activities in the field of extraction and exploitation of resources of space bodies 
take place in the solar system.9

8 Support for the personal scope can be found in the OST. Following its Article VI, States shall bear 
international responsibility for all national space activities, whether governmental or non-governmental. 
As far as international organizations are concerned, whenever carrying out space activities, responsibil-
ity shall be borne by both the international organizations and their States Parties. The text states: States 
Parties to the Treaty shall bear international responsibility for national activities in outer space, including 
the Moon and other celestial bodies, whether such activities are carried on by governmental agencies or 
by non-governmental entities, and for assuring that national activities are carried out in conformity with 
the provisions outlined in the present Treaty. The activities of non-governmental entities in outer space, 
including the Moon and other celestial bodies, shall require authorization and continuing supervision 
by the appropriate State Party to the Treaty. When activities are carried on in outer space, including the 
Moon and other celestial bodies, by an international organization, responsibility for compliance with 
this Treaty shall be borne both by the international organization and by the States Parties to the Treaty 
participating in such organization. For the States Parties to the MA, said treaty provides for the same 
regime of State responsibility for national activities, reading in paragraph 1 of Article 14:States Parties to 
this Agreement shall bear international responsibility for national activities on the Moon, whether such 
activities are carried out by governmental agencies or by non-governmental entities, and for assuring that 
national activities are carried out in conformity with the provisions outlined in this Agreement. States 
Parties shall ensure that non-governmental entities under their jurisdiction shall engage in activities on 
the Moon only under the authority and continuing supervision of the appropriate State Party.

9 The solar system is considered as the sun and those celestial bodies held by its attraction and re-
volving around it, including planets, asteroids, and comets. Article 1, paragraph 1 MA: “The provisions 
of this agreement relating to the Moon shall also apply to other celestial bodies within the solar system, 
other than the Earth, except insofar as specific legal norms enter into force concerning any of these ce-
lestial bodies.” 
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3. This Law applies to relations between public authorities, individuals, and legal entities 
regarding the extraction, transportation, processing, use, appropriation of natural resources of 
space bodies.

Section 2. Organization of extraction and exploitation  
of natural resources from space bodies

Article 7. Right to resources
1.	 The use of space resources shall be under the principle of non-appropriation under 

Article II of The Outer Space Treaty (ST/SPACE/11, 2002).
2.	 The right to use raw materials and volatile materials extracted from space resources 

may be legally regulated by the provisions of domestic and international law, 
bilateral agreements, and/or multilateral agreements.

3.	 The right to use the extracted resources is mutually recognized by the states.10

Article 8. Operators’ Rights and Obligations
1. The Operator has the right to:

a)	 use of natural resources of space bodies per this Act and other normative legal acts;
b)	 the appeal in the manner prescribed by law, decisions, and actions of the Central 

Executive Body, which ensures the formation and implementation of state policy in 
the field of space activities;

c)	 compensation for damages from illegal actions or inaction of the Central Executive 
Body, which ensures the formation and implementation of state policy in the field 
of space activities;

2. The Operator is obliged to:
a)	 adhere to the standards, norms, and rules of use of natural resources of space bodies;
b)	 comply with the conditions specified in the licenses for the use of natural resources 

of space bodies and the operating permits;
c)	 to notify the Central Executive Body, which ensures the formation and 

implementation of state policy in the field of space activities, of the termination of 
the use of natural resources of space bodies;

d)	 provide the authorized persons of the Central Executive Body that ensures the 
formation and implementation of state policy in the field of space activities with 
information on technical characteristics, application, placement of technical means 
and devices, as well as present at their request appropriate licenses, permits, 
certificates and other documents related to the use of natural resources of space 
bodies;

e)	 make payments and fees provided by law, as well as in the order established by the 
Central Executive Body, which ensures the formation and implementation of state 
policy in the field of space activities, the fee for the use of natural resources of space 
bodies;

f)	 to use only personally without the right to transfer for use to other persons.
3. The Operator is prohibited from:
10 ARTICLE II of the Outer Space Treaty provides that “outer space, including the moon and other 

celestial bodies, is not subject to national appropriation by claim of sovereignty, by means of use or 
occupation, or by any other means.”
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a)	 launching or placing in space in any way nuclear weapons and all other weapons of 
mass destruction or testing such weapons; the use of space technology as a means of 
influencing the environment for military or other purposes dangerous to humanity; 
use of the Moon and other celestial bodies for military purposes; creating an immedi-
ate threat to human life and health, causing damage to the environment.

b)	 violation of international norms and standards on space pollution; 
c)	 other activities related to space activities that are not permitted by international law.
d)	 Activities related to the extraction and use of natural resources of space bodies, which 

have resulted in human casualties, significant material damage, or significant damage 
to the environment, must be restricted or prohibited per the current legislation of 
Ukraine.

Article 9. Liability for violation of legal requirements in the extraction and use of 
space resources

1. International responsibility for activities in the field of space resources
a)	 States shall bear international responsibility for national space resource activities, 

whether such activities are carried out by governmental agencies or non-governmental 
entities, and for ensuring that such activities are carried out in conformity with the 
international framework.

b)	 Non-governmental space resource activities shall require prior authorization and 
continuing supervision by the appropriate state.

2. Legal entities and individuals guilty of violating the legislation on the extraction and 
exploitation of natural resources of space objects shall be liable under the procedure established 
by law.

3. A penalty shall be charged for late payment of the fee for the use of natural resources of 
space objects to the State Budget of Ukraine. The payment of the fine does not release the user 
of the natural resources of space bodies from the obligation to pay the fee.

4. In case of non-payment of the fee for the use of natural resources of space objects 
within six months, the license for mining and operating permits shall be revoked without 
compensation to the operator.

5. In case of violation of the conditions of extraction and use of natural resources of space 
bodies due to the fault of the operator, all costs for the elimination of the situation shall be 
borne by this operator.

6. Income (excluding paid taxes, fees (mandatory payments) received by the user as a 
result of the extraction of natural resources of space objects without licenses, as well as in the 
case of operation of technical means and devices without permits for their operation, provided 
by this Act,  withdrawn for a court decision and sent to the State Budget of Ukraine.

Article 10. Avoidance and mitigation of potentially harmful effects of space resources.
States and international organizations shall take appropriate measures to avoid and 

mitigate potentially harmful effects, including risks to the safety of humans, the environment 
or property; damage to persons, the environment or property; adverse changes in the Earth’s 
environment; harmful pollution of celestial bodies, taking into account the international policy 
of planetary protection; pollution of outer space; harmful effects of space debris, harmful 
interference in other current space activities;  adverse changes in outer space.

Article 11. Jurisdiction and control over products created in space used in space 
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activities
States have jurisdiction and control over any space products used in space resources for 

which they are responsible.

Article 12. Register of operators and their programs for the extraction and exploitation 
of natural resources of space bodies

1. Extraction and exploitation of natural resources of space bodies take place following this 
Act, the Law of Ukraine on Space Activities,  international law.

2. The program of extraction and exploitation of natural resources of space bodies shall 
be entered in the special Register of instructions and published within three working days on 
the website of the Central Executive Body, which ensures the formation and implementation 
of state policy in space.  The data register is published quarterly in the official bulletin of the 
Central Executive Body, which ensures the formation and implementation of state policy in 
the field of space activities.

3. The program of extraction and exploitation of natural resources of space bodies may be 
prohibited based on the revocation of relevant permits for exploitation of natural resources of 
space bodies following this Act, the Law of Ukraine on Space Activities,  international law.

Article 13. Financing of the Extraction and Exploitation of Resources of space bodies
1. Financing of Extraction and Exploitation of Resources of space bodies for scientific 

and economic purposes in cases where the customer is government agencies or institutions, is 
carried out based on the National Targeted Scientific and Technical Space Program of Ukraine 
and is provided in the State Budget of Ukraine in separate lines.

2. Foreign loans and investments in space activities related to the implementation of the 
National Targeted Scientific and Technical Space Program of Ukraine are guaranteed by the 
state by the current legislation of Ukraine.

Section 3. Technology, Equipment & Devices 

Article 14. Conditions of application of technology, equipment, and devices during 
the extraction and exploitation of natural resources of space bodies

1. The condition for the use of technology, equipment and devices is documentary proof of 
their compliance with technical regulations (declaration of conformity).

2. Attestation of conformity technology, equipment, and devices correspond with the Law 
of Ukraine “On Confirmation of Conformity” by duly accredited bodies authorized to carry 
out this activity, the list agreed with the Central Executive Body, which ensures their formation 
and implementation.

3. The register of technology, equipment, and devices prohibited for use in space activities 
is maintained by the Central Executive Body, which ensures the formation and implementation 
of state policy in the field of space activities, and twice a year publishes this list in the official 
bulletin of the Central Executive Body ensures the formation and implementation of state 
policy in the field of space activities.

Article 15. Determining the possibility of using technology, equipment, and devices 
during the extraction and exploitation of natural resources of space bodies

1. Determining the possibility of using technology, equipment, and devices during the 
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extraction and exploitation of natural resources of space bodies corresponding with the 
following basic principles:

a)	 the use of technical tools and devices during the extraction and exploitation of 
natural resources of space bodies per the Operator’s Plan and approved by the 
Central Executive Body, which ensures the formation and implementation of state 
policy in the field of space activities;

b)	 implementation security measures;
c)	 the priority of application of the newest domestic, European, and world types 

of technical means and devices during the extraction and exploitation of natural 
resources of space bodies

2. The decision on the possibility of using technology, equipment, and devices during 
extraction and exploitation of natural resources of space bodies is made by the Central 
Executive Body, which ensures the formation and implementation of state policy in space, 
based on the application for specific types of technical tools and devices.

3. To obtain a decision of the Central Executive Body, which ensures the formation and 
implementation of state policy in the field of space activities, on the possibility of using a 
specific type of technical tools or device during the extraction and exploitation of natural space 
resources, the applicant shall submit the following documents: a statement on determining the 
possibility of using specific types of technical tools and devices; information on technical data 
of tools and devices; additional information on technical characteristics, which is necessary for 
the preparation of a decision on the recognition of the possibility of using technical means and 
devices during the extraction and exploitation of natural resources of space bodies.

4. The application remains without consideration if:
a)	 documents submitted in violation of the requirements of part three of this article;
b)	 the term of application of technical tools and devices expires in less than a year.

5. The central executive body that ensures the formation and implementation of state 
policy in the field of space activities within a month from the date of receipt of the application 
provides reasonable conclusions about the possibility or impossibility of using the declared 
type of technical tools or devices during extraction and exploitation of natural resources.

6. If the provided technical information is insufficient for the technical examination and 
for the preparation of conclusions on the possibility of using the technical device or tools, 
the applicant must provide additional technical information on request. The term of the 
examination shall be extended until the necessary information is received.

Article 16. Standardization in the field of extraction and exploitation of resources of 
space bodies

1. The purpose of standardization in the area of extraction and use of resources of space 
bodies is to create a single system of state standards and other regulations that define the 
requirements for technical tools and devices, as well as harmonization of these requirements 
with international settlements.

2. The requirements of state standards, other normative documents on technical tools and 
devices, according to which the extraction and exploitation of resources of space bodies take 
place, are obligatory for all research, design, and private organizations. 

3. State standards are developed and approved following the legislation of Ukraine 
on standardization, taking into account international standards and recommendations of 
international organizations.
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4. Standards, norms, and rules, the procedure for conducting tests and research in the field 
of extraction and exploitation of natural resources of space bodies, are subject to publication 
and are mandatory.

Article 17. State supervision over the exploitation of resources of space bodies
1. State supervision over the use of resources of space bodies — a set of measures to ensure 

the use of natural resources of space bodies per the law.
The central executive body that ensures the formation and implementation of state policy 

in the field of space activities approves the strategy for state supervision over the use of natural 
resources of space bodies.

2.The purpose of state supervision of the use is to ensure that operators comply with the 
established procedure for the exploitation of resources of space bodies, the interests, and 
security of the state and citizens of Ukraine; crime prevention in the use of natural resources 
of space bodies; control over compliance with the requirements of international agreements 
on the restriction and prohibition of nuclear weapons tests, and the implementation of nuclear 
explosions for peaceful purposes

3. In carrying out state supervision, the Central Executive Body, which ensures the 
formation of state policy in the field of space activities, has the right to:

a)	 access in the manner prescribed by law to the territory and premises of users of 
natural resources of space bodies to verify compliance with the requirements and 
rules per the legislation on space activities;

b)	 check compliance with the law by operators, in particular, to receive from them the 
necessary explanations, materials, and information;

c)	 within the limits of its powers to provide obligatory for execution orders 
(instructions) concerning the elimination of violations of the legislation on the use 
of natural resources of space bodies;

d)	 in case of operation of technical tools, devices, and other equipment without 
permits or with violation of the parameters established in permits to stop in the 
order established by the legislation operation of illegally operating technical tools, 
devices, and other equipment;

e)	 apply sanctions in the manner prescribed by law for violations of the legislation on 
the use of natural resources of space bodies;

4. State supervision over the use of resources of space bodies takes place by conducting 
scheduled and unscheduled inspections, implementation of other measures per the legislation 
aimed at preventing, detecting, and eliminating violations of the law. 

5. Scheduled inspections are carried out once a year per the plans approved by the Central 
Executive Body, which ensures the formation and implementation of state policy in the field 
of space activities.

6. Unscheduled inspections are carried out by the decision of the Central Executive Body, 
which ensures the formation and implementation of state policy in the field of space activities 
based on a written request for violation of legislation, standards, and other regulations in 
the use of natural resources of space bodies; in case of detection of the inaccuracy of the 
data specified in the documents of the obligatory reporting submitted by the user of natural 
resources of space bodies, or non-submission of such forms;

7. Based on the results of inspections, an act shall be drawn up in two copies. One copy 
of the Act is issued to the operator, which was inspected. The second is stored in the Central 



The Draft Law of Ukraine “On the Extraction and Utilization of Natural Resources of the Moon 
and Other Celestial Bodies by Inessa Kostenko

Advanced Space Law, Volume 6, 2020 39

Executive Body, which ensures the formation and implementation of state policy in the field 
of space activities.

8. An operator who has received an order or instruction from the Central Executive Body, 
which ensures the formation and implementation of state policy in the field of space activities 
to eliminate violations of the law, is obliged to eliminate violations and provide information in 
writing about their elimination.

Section 4. General requirements for space activities during  
the extraction and exploitation of resources from space bodies

Article 18. Certification of extracted resources of space bodies
1. Resources of space bodies extracted by Ukrainian operators and intended for further 

operation are objects to mandatory certification for compliance with the requirements of 
operational suitability established by the regulations in force in Ukraine, with the issuance of 
a certificate of conformity.

2. Resources of space bodies extracted by Ukrainian and foreign operators are objects 
to certification for compliance with the requirements of operational suitability within the 
framework of the agreement between the operators and international law. The certification 
procedure of space resources shall be defined in the Space Resources Certification System, 
which operates within the State Certification System.

3. The procedure for the use and certification of space resources extracted by Ukrainian 
operators, as well as the execution of relevant certification documents shall be established 
by the Rules for Certification of Space Technology in Ukraine, approved by the Cabinet of 
Ministers of Ukraine.

Article 19. Registration of extracted resources from space bodies
1. Extracted resources from space bodies are subject to mandatory state registration in the 

State Register of Space Resources under the Rules for registration of space resources, which 
are approved by the central executive body in space activities. If space resources are extracted 
and used jointly with legal entities of other states or international organizations or for other 
states, foreign economic entities or international organizations, the issue of their registration is 
resolved per concluded international agreements (contracts).

2. In order to ensure the efficient use of space resources, state supervision over their 
condition, use appropriate measures to support the targeted financing of these resources 
following the procedure defined by the Cabinet of Ministers of Ukraine and international law.

Article 20. Admission, restriction, and prohibition of exploitation of resources of 
space bodies

1. Resources extracted from space bodies are allowed for further exploitation if this 
procedure is subject to appropriate permission.

2. The central body of executive power, which ensures the formation and implementation 
of state policy in the field of space activities, may restrict or prohibit the exploitation of 
resources extracted from space bodies in the case of lack of permission to use the exploitation 
of resources extracted from space bodies in violation of current legislation of Ukraine and 
international agreements; the exploitation of resources extracted from space bodies in violation 
of the requirements established by the operational and technical documentation. 
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Section 5. Ensuring the safety of space activity during the extraction  
and exploitation of resources from space bodies

Article 21. State supervision over the safety of extraction and use of resources of space 
bodies 

The Central Executive Body, which ensures the formation and implementation of state 
policy in the field of space activities, the Ministry of Defense of Ukraine, and other executive 
bodies following their competence exercise state supervision over compliance with safety 
requirements for extraction and use of space resources.

Article 22. Public safety and environmental protection	
In the process of extraction and use of resources of space bodies, operators must comply 

with safety requirements for life and health of the population, property of citizens, enterprises, 
institutions, organizations, and the environment.

Article 23. Protection of resources of space bodies
1. The protection of space resources during extraction, testing, transportation, and operation 

are carried out following the law.
2. In agreement with the central governing body of the National Police, space resource 

protection units may be established, namely at enterprises belonging to the management of the 
central executive body, which ensures the formation and implementation of state policy in the 
field of space activities.

3. The central executive body, which ensures the formation and implementation of state 
policy in the field of space activities, in coordination with the central governing body of the 
National Police, approves regulations on the protection of space bodies and monitors the 
activities of its units.

Article 24. Incidents and emergencies
1. Operators must provide full information to the executive on any incidents and 

emergencies.
The central executive body that ensures the formation and implementation of state policy 

in the field of space activities, ministries, and other central executive bodies must provide 
timely and accurate information on the dangers that arise in the extraction and use of resources 
of space bodies.  The central executive body that ensures the formation and implementation 
of state policy in the field of space activities, ministries, and other central executive bodies 
should take measures to create the necessary security conditions for the population, property, 
and the environment.

2. In the event of a threat during the extraction and use of space resources for the population 
and the environment, the central executive body implementing state policy in the field of space 
activities shall immediately inform the relevant state bodies of Ukraine following applicable 
law and take the necessary measures to ensure the safety of the population, the property of 
citizens, enterprises, institutions and organizations, and the environment.

Article 25. Compulsory insurance in the extraction and use of space resources
1. Operators must carry out insurance when extracting and utilizing the resources of space 

bodies.



The Draft Law of Ukraine “On the Extraction and Utilization of Natural Resources of the Moon 
and Other Celestial Bodies by Inessa Kostenko

Advanced Space Law, Volume 6, 2020 41

2. The procedure for compulsory insurance shall be established by the Cabinet of Ministers 
of Ukraine.

Article 26. Liability for damage caused during the extraction and use of resources of 
space bodies and compensation for damage

The provisions of current legislation determine the amount of liability for damage caused 
during the extraction and utilization of resources of space bodies and the procedure for 
determining the amount of such damage to be compensated.

Section 6. International cooperation

Article 27. Purpose and general principles of international cooperation
1. The intention of global partnership concerning the extraction and exploitation of 

resources of space bodies is to establish relations with other states to ensure the efficient use 
of outer space.

2. International legal protection of Ukraine on the assignment of resources of space bodies 
takes place by concluding international agreements on the use of resources of space bodies; 
participation in the work of international organizations on the extraction and use of resources 
of space bodies; involvement in the implementation of international projects related to the 
extraction and use of resources of space bodies, harmonization of state standards, norms and 
rules with international standards, recommendations, relating to the extraction and exploitation 
of resources of space bodies.

Section 7. Final provisions

Article 28. Responsibility for violating the law during the extraction and use of 
space resources

Violation of the law during the extraction and use of space resources in Ukraine leads to 
disciplinary, civil, or criminal liability following current legislation of Ukraine and international 
legal agreements.

Conclusion

Summarizing the above, we should note that establishing a legal framework for the 
extraction and use of resources from space bodies is a vital issue at present. International 
recognition of the legality of the use of space resources can ensure support for the legality 
of domestic laws on the use of space resources by international space law. The Moon, other 
planets, and asteroids contain a rich diversity of minerals, gases, and water that can be used to 
provide raw materials, energy to sustain human life and enable exploration deeper into space. 
The Moon is the closest near-Earth object bound by the Earth’s gravity. Analysis of the Moon 
and the 400 kilos of lunar rock and regolith surface material already brought back to Earth 
indicate that it is rich in useful elements. Other near-Earth objects include asteroids that can be 
rich in carbon, metals, or silica. 

Currently, there is a lack of a clear legal framework concerning space area, exploitation, 
and utilization of resources of space bodies. In the absence of a clear framework to govern 
these activities, there is a need to study the concepts regarding on-orbit operations and space 
resource rights. These plans need to facilitate, support and regulate the use of space resources. 
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In the Draft Law of Ukraine “On the Extraction and Utilization of Natural Resources of the 
Moon and Other Celestial Bodies,” we have noted the most important aspects of the principle 
of the common heritage of mankind such as non-appropriation, the peaceful use of the 
international commons, and protection of the environment.
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Introduction

Global problems and processes, space travel, derive from the socio-economic and 
technological development of civilization. They can be successfully solved through the 
interaction of all forces and factors working for the transition to sustainable development. 
Space activities are of particular importance in this process: it expands the boundaries of 
our civilization, brings the activities of civilization beyond the globe, as well as a number of 
worldwide, global problems and processes. If some of them are not solved on Earth, they will 
continue their cosmic reality. Thereby, globalization will complete its “geocentric existence,” 
and universal problems will find their extra-terrestrial existence (Ursul, 2013; 152). 

Technological spin-offs derived from space exploration are important to socio-economic 
development, technological progress, and humankind’s overall benefit. Innovation is, however, 
not limited to technical fields. Furthermore, new business models and legal innovations are 
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significant. Investments in innovation are also central to Sustainable Development Goal 9 on 
industry, innovation and infrastructure (Space, 2020).

Therefore, the right choice of administrative and legal instruments and arrangements that 
will be applied for scientific and technological development, focus on space knowledge, will 
help develop a long-term strategy aimed at forming and improving the legal framework that 
promotes this development, encouraging demand for innovation, strengthening interaction 
between all entities related to the national scientific and technological field. 

Description of the traditional model of scientific  
and technological development 

The traditional model of scientific and technological development (also called the “Euro-
Atlantic” model) (Davydenko, 2014) is typical of EU countries, and it is characterized by the 
application and combination of basic instruments, both economic and administrative, which 
include: 

a)	 support (grants, investment incentives, tax benefits, funding from the EU budget for 
innovation programs and projects, etc.);

b)	 diffusion (technology transfer, commercialization of scientific and technological 
results, public procurement program, etc.); 

c)	 infrastructure (business incubators, technology parks, innovation centres, providing 
conditions for the activities of entrepreneurs-innovators, licensing, patenting, 
copyright protection); 

d)	 institutional (both supranational and national regulators); 
e)	 legal (programmes, projects, strategies, public policies).

These arrangements and instruments are used by three key groups of actors: the public 
sector, involving actors at two levels  — the EU, as a supranational entity, and the public 
administration of Member States; scientific and education sector (leading universities and 
research centres) and the commercial sector. 

Evidently, each actor chooses their own unique instruments. However, regardless of what 
forms and methods are chosen, they should be as effective as possible and lead to sustainable 
scientific and technological development. The activities of public sector entities will be briefly 
analysed with an emphasis on the specific instruments and arrangements inherent in each of 
them. 

Over the last decade, the EU has faced a number of challenges due to the financial crisis. 
The effects of the recent crisis, related to the pandemic and the introduction of various 
restrictions, cannot be yet assessed, as no country in the world has stopped the quarantine 
measures. Therefore, it is evident that sustainable economic growth is not easy today or in the 
future. 

As early as the 1990s, the world order changed from bipolar to multipolar. And East Asian 
countries — Korea, Japan, China, and India — have become EU competitors, except the US, 
which had an absolute competitive advantage in knowledge-based industries. Therefore, the EU 
leadership has decided on the need to develop and adopt policy documents which provide for 
the updated science and technology policy, which will address the current economic downturn 
and create economic opportunities for the future, through various legal and administrative 
(institutional, financial, fiscal, regulatory) arrangements. 
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The European Commission proposed the ten-year strategy “Europe 2020” (Europe, 2010), 
adopted in 2010, and created the Innovation Union (IU) (Innovation, 2020). Already in 2014, 
“Horizon 2020” programme was adopted and became one of the biggest programs in the 
world in the field of science, technology and innovation with nearly €80 billions of funding, 
which the EU has created to support and promote research for scientific and technological 
development (What, 2020). 

Compared to the previous programs, these are revolutionary due to the introduction of 
the theory of “open innovation.” Open innovation is a broad term that encompasses several 
different nuances and approaches. Further focus is on two key elements of the latest concept of 
open innovation, entitled by scientists as “open innovation 2.02”:

1.	 The users are under focus: invention becomes innovation in case of users’ 
involvement in its development, particularly important sources of in the early 
phases of industry development, while firm involvement is typically needed for 
the and scaling up in the industry. The terms such as “user-centric,” exemplified 
by von Hippel, underline the role of citizens and users in innovation processes as 
the “distributed” sources of knowledge. This participation of the public is one of 
the program goals of responsible research and innovation in Horizon 2020. In this 
context, the term “open” has been used as a synonym for “user-centric” (Chesbrough 

& Bogers, 2014).
2.	 Creation of a well-functioning ecosystem that allows collaborative creativity 

becomes important for open innovation. In this ecosystem, relevant stakeholders 
are collaborating along and across industry and sector-specific value chains to 
co-create solutions for grand socio-economic and business challenges. This co-
creation process should join forces at the EU, the Member States and regional level 
(Boosting, 2014).

According to statistics, as of the end of 2019, China and the United States were two 
economic leaders in the world that also used the concept of “open innovation” through an 
effective patenting system, an effective platform for technological cooperation. In addition, 
due to licensing trade and commercialization of inventions, they would make big profits. For 
example, the United States, using an effective system of protection of intellectual property 
rights and commercialization of inventions, annually receives 75-80 billion dollars income; 
this is the most powerful source of investment in the future (Ukraine, 2017).

Moreover, this concept “open innovations 2.02” defined the entire EU policy for the 
next decades. It was most actively implemented in the strategy “Horizon 2020.” Its primary 
goal is the same as the core science and technology policy of the Innovation Union, is to 
invest approximately 3% of the EU’s GDP into science and technology innovation, improve 
the competitiveness of science and technology research in Europe, and boost research and 
development to withstand the competitive pressures of the global market (Junic & Jaewook, 
2019).

In view of current world trends (cosmization, globalization, and digitization), the European 
Commission, in order to promote the creation of an ecosystem of open innovation in Europe, 
has developed the following ways to encourage scientific and technological development in 
space: 
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a)	 to join the ideas, knowledge and efforts of different actors (private, public or civil 
institutions) to create cooperatively new products and find solutions to meet social 
needs;

b)	 to create shared economic and social values, including a user-centric approach;
c)	 to benefit from existing trends, such as digitalization, international cooperation and 

cooperation.

An analysis of European legislation on the activities of various EU institutions that 
contribute to scientific and technological development in the field of space enables to conclude 
that: 

a)	 the EU legal framework requires systemic reform to create a regulatory environment 
that removes barriers to innovation and encourages entrepreneurial innovators, 
while rules and standards should keep pace with rapidly changing technologies. 
Fewer regulatory barriers will promote space science and technology development 
and increase investment in innovation;

b)	 private investment increases, that is, comparing the innovative ecosystems of the 
EU and the US, there is an impressive difference in the amount of venture capital 
available. In 2016, venture capitalists invested about 6.5 billion euros in the EU 
(Cherowbrier, 2020) against 39,4 billion euros in the US (Rudden, 2020). The 
absence of sufficient venture capital prevents funds from keeping pace with the 
investment needs of firms as they increase. Europe has fewer “unicorns” with 
rapid growth (start-ups that have reached a market value of more than $1 billion) 
than the United States and China have. In 2017, there were 26 in Europe compared 
to 109 in the US and 59 in China (Science, 2020). European venture capital funds 
are not large enough to attract large institutional and private investors, nor are 
they large enough to finance companies as they grow: venture capital funds in 
Europe average about 56 million euros (2016 European, 2017), while in the US, 
they average three times more. In addition, 90% of EU venture capital transfers 
are concentrated in only eight Member States, and cross-border investments are 
insignificant: this fragmentation hinders the attraction of more funds. Another 
problem is the sources of venture capital financing: compared to the US, the 
EU venture capital receives much more public funding and much less private 
investment;

c)	 the innovative impact of Horizon 2020 strengthens, including through improving 
synergies with structural funds. 

Let us briefly review all three areas and highlight the arrangements and instruments applied 
by the EU leadership to promote scientific and technological development in space.

The areas of scientific and technological development in space

With regard to the reform of the EU’s legal and regulatory framework, the Community’s 
leadership intends to use the following: 

1.	 Scientific advice prior to political decision-making. The mechanism should provide 
timely independent, high-quality scientific advice prior to the adoption of a legal 
regulation and its introduction into policymaking. This will enable to improve of 
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the quality of EU legislation in line with the agenda for better administrative and 
legal regulation. To do this, in the EU, the group of 7 Chief Scientific Advisors was 
appointed in November 2015 after an open competition. The ultimate goal of SAM 
is to develop for Europe a better policy based on scientific facts that will contribute 
to solving global problems by consensus (How, 2018).

2.	 Using “innovative agreements” The mechanism implies that due to the rapid growth 
in scientific and technological development, under which the legal and regulatory 
framework has not been updated and implemented, innovations with valuable social 
and economic or environmental potential may be delayed or difficult to realize. 
To avoid such unintended regulatory effects, the EU has come up with the idea of 
allowing innovators to question EU rules, which have been identified as obstacles to 
innovation. This will be done jointly with the competent EU authorities and possibly 
also with the authorities of the EU Member States through “innovation agreements,” 
which will be a new way to address in a pragmatic, open and transparent manner. 
Innovative agreements will take the form of voluntary cooperation between 
innovators, national, regional and local authorities, and the EU Commission. The 
idea brings together innovators and regulators to agree on how specific innovations 
can be embedded in an existing regulatory framework.

The instruments and arrangements applied to increase private investment in science and 
technology are, as follows: 

1.	 Analytical and advisory, for example, in March 2015, the Horizon 2020 Policy 
Support Facility (PSF) was established to give the Member States and countries 
associated practical support to design, implement and evaluate reforms that enhance 
the quality of their research and innovation investments in national systems. Within 
the framework of the Fund, pilot projects have been launched, for example, in 
Bulgaria, Hungary and Latvia. For example, the study in Latvia enables to conclude 
that despite evidence of progress and strong political will, Latvia’s research, 
innovation and higher education system remains connected to EU funding cycles, 
making longer-term planning difficult (Research, 2020).

2.	 Financial, through venture capital funds and other financial institutions, for example, 
InnovFin, financing tools thereof are loans, guarantees and equity-type funding, 
which can be tailored to innovators’ needs. Financing is either provided directly or 
via a financial intermediary, most usually a bank or a fund. InnovFin is available 
across all eligible sectors in the EU Member States and Associated Countries, under 
the EU Research and Innovation programme Horizon 2020 (InnovFin, 2020).

The maximum effect of EU policies, research and innovation programmes (including 
Horizon 2020) and other sources of public funding requires to simplify and design synergies 
between them so that the best projects can easily access financing from different sources. 
Moreover, identifying the best innovations for financing is one of the challenges that the EU 
Commission intends to address, including through the following instruments: 

1.	 The “Seal of Excellence,” initiated by Commissioners Moedas and Creţu at the 
end of 2015, is a quality label, awarded to an innovation project as one of the 
project proposals submitted for funding under Horizon 2020 the EU’s Framework 
Programme for Research and Innovation and which succeeded in passing all the 
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selection and award criteria but could not be funded under the available budget 
(New, 2015).

2.	 Synergies, that is, the greatest impact of investments in research and innovation, can be 
achieved by combining Horizon 2020 with European structural investment funds (ESI 
Funds). In other words, the research and business communities will work together with 
national and regional policymakers and governing bodies to ensure the best quantity 
and quality of the tools available. Synergies will contribute to the implementation of 
the Strategies for Smart Specialisation that is necessary for investment in research and 
innovation within the European Regional Development Fund. Smart Specialization 
gives priority to investment in research and innovation that exposes the strengths of 
the regions and thus ensures more efficient use of public funds while encouraging 
private investment. For example, the Horizon 2020 PSF Peer Review took place from 
May 2016 to December 2016 in Ukraine. The Peer Review report contains seven 
headline policy messages to inspire the design and implementation of reforms. The 
report explains the rationale for each policy message and contains thirty more detailed 
recommendations on the reforms to be achieved (Commission, 2016).

3.	 Digitization — EU science, research and innovation policies play an important role 
in bridging the physical and digital worlds by harnessing the potential of digital 
and space technologies, such as big data analysis and the Internet, to address social 
problems through innovative solutions in the fields of health, energy and nutrition, 
and water. These four fields are priorities. Digitization should also facilitate the 
creation of new business models and the adjustment of existing ones because 
“physical and digital” innovations often entail new solutions that blur the boundaries 
between products and services, consumption and production, online and offline.

4.	 The balance between minimizing bureaucratic arrangements for participants and 
effective control over taxpayers’ funds invested. Horizon 2020 was designed 
to facilitate access to funding and reduce the administrative burden on project 
participants. This resulted in significant facilitations compared to the previous 
frameworks, including a very simple cost-recovery model, streamlined examinations 
and audits, and entirely electronic management of grants through the participant 
portal. 

Therefore, EU policy aims to go beyond traditional thinking in order to support a political 
environment and ecosystem conducive to scientific and technological development in the space 
sector, which should unleash the strengths of the regions and, hence, ensure more efficient use 
of public funds while encouraging private investment. 

EU member states’ policy for encouraging scientific  
and technological development in space 

The analysis of the various EU Member States’ policy documents involved in space science 
and technology enables to identify common instruments and arrangements, which they use 
at different stages and which are characteristic of most of the States. These are legislation 
(including intellectual property protection), financial and fiscal measures to encourage 
scientific and technological development and innovation. Various innovative structures are 
particularly popular, such as:
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1. Business incubators, technology parks, innovation centres, start-up centres and the like. 
Despite the wide variation in terminology, the main content of these structures is to seek, 
select, promote and support entrepreneurial initiatives. The aim is not only to encourage 
potential founders to set up companies but above all, to improve the success of newly formed 
companies. The founders should be assisted in transforming their innovative ideas into 
market-based products, processes, or services. As a regional policy instrument for economic 
development, these structures are intended to promote the creation of skilled jobs and thus 
also enhance the attractiveness of the place in order to preserve the existing know-how in the 
region. The exchange of knowledge, information and technology between science and practice 
is gradually enhanced through start-up centres. For example, in Germany, there are many new 
start-ups, such as DueDash (Welcome, 2020), fulfillmenttools (We Enable, 2020), helpcity 
(Wir, 2020), and Steereon (Steereon, 2020). 

Thus, the main instruments for designing various innovative structures of the EU Members 
States: public relations (seminars, training or contact fairs); competitions with prize funds; 
assistance in opening and further accompanying; the use of infrastructure (conference rooms, 
computers, faxes, utilities), advisory services (on business plans or financial matters and, if 
necessary, referrals to specialized advisors); 

2. The status of a young innovation company. In France, for example, this status is granted 
to small and medium-sized companies operating in the sector for less than 8 years. Scientific 
and technological activities thereof account for at least 15 percent of total expenditures. This 
status provides the company with a range of research benefits (Davydenko, 2014).

3. Public and private venture capital funds. For example, in the EU, VentureEU is 
encouraging capital investment in innovative start-up companies and scale-ups, leading to 
boosting venture capital available in Europe. VentureEU provides cornerstone investments 
of €410 million in independently managed venture capital Funds-of-Funds, including €200 
million directly derived from Horizon 2020 (the EU investment is capped at 25%) (VentureEU, 
2020).

4. Financial benefits. For example, France provides a tax rebate of up to 80%, depending 
on the company’s spending on scientific and technological development (Davydenko, 2014). 

Therefore, the EU public sector plays a central role in scientific and technological 
development and the promotion of open innovation in space by creating a regulatory 
environment in which all other actors operate: by establishing rules and instruments that can 
encourage open knowledge flow and cooperation between different actors to commercialize 
the results of scientific and technological activities; through the creation of a demand for the 
results of science and technological activities, both through the above-mentioned regulatory 
means and through public procurement of the above-mentioned results. 

Role of international scientific and technical cooperation  
in promoting scientific and technological development in space

International scientific and technological cooperation is an increasingly important and 
effective form of contemporary international relations. Considering the high scientific and 
technological progress in space, no country, no matter how significant its potential in science 
and technology is, can fully meet its needs for advanced science and technology to produce 
the full range of its products, constantly changing and improving. It is cooperation in the 
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development of high-tech products that are an essential part of contemporary international 
relations in space (Soroka, 2020).

International scientific and technological cooperation is increasingly important both in 
enhancing the competitiveness of research and innovation systems and in facilitating the 
production of new knowledge worldwide. In addition, the increasing global challenges require, 
more than ever, increased international scientific and technical cooperation among actors 
and sectors to address challenges such as climate change, resource constraints or countering 
infectious diseases. 

In 2016, the Committee on Peaceful Use of Outer Space approved seven thematic 
priorities in the context of preparing for the Fiftieth anniversary of the first United Nations 
Conference on the Exploration and Peaceful Uses of Outer Space (UNISPACE+50), the 
first of them was a global partnership in space exploration and innovation. The Committee 
established the Action Team as a mechanism to launch the topic. The Twenty-two States 
and seven permanent observer organizations joined the Action Team on Exploration and 
Innovation, producing a report including a series of recommendations (A / AC.105 / 1168, 
2018; Space, 2020).

In 2018, on the basis of the Action Team recommendation, the Committee added “Space 
exploration and innovation” as an item on its agenda (A/73/20, 2018). This document was first 
considered at the Committee session in 2019, and then States became to share information 
on, among other things: astronaut programmes; a space exploration innovation hub centre; 
activities of the International Space Station and the China Space Station; various missions to 
the Moon, Mars, Venus, Jupiter and asteroids; the planned Lunar Orbital Platform-Gateway 
and others (Space, 2020). It is important that in support of the idea of open innovations and 
science, much of this information is available in technical presentations.

The European “Horizon 2020” program is also open for the participation of actors from 
all over the world. At present, 13 non-EU countries (Iceland, Norway, Albania, Bosnia and 
Herzegovina, Russia), Montenegro, Serbia, the former Yugoslav Republic of Macedonia, 
Turkey, Israel, Moldova, Switzerland (partial association), Faroe Islands, Ukraine) are 
linked to the Horizon 2020, that is, legal entities from these countries participate under the 
same terms and conditions as EU Member States, including eligibility for funding (Open, 
2017). In addition, legal entities from approximately 130 countries (mostly developing 
countries (Horizon, 2020) are automatically eligible to contribute to funding their projects 
through the “Horizon 2020” programme. Moreover, organizations from other countries are 
eligible to participate in the programme if they meet the specified conditions, but they cannot 
automatically receive funding. 

Therefore, openness and interaction with the world (Open Innovation, Open Science, 
and Open to the World) is a strategic priority for Europe — to create know-how with their 
subsequent commercialization, to design an appropriate ecosystem for industries involved in 
scientific and technological development, to address global public challenges and to generate 
global policies in this field.

Conclusions

The study and analysis of the current administrative and legal arrangements for implementing 
the traditional model of scientific and technological development in space enable to conclude 
that:
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1.	 For the traditional model of scientific and technological development in space is 
typical to apply and combine basic instruments, both economic and administrative, 
which include: a) support (grants, investment incentives, tax benefits, funding 
from the EU budget for innovation programmes and projects, etc.); b) diffusion 
(technology transfer, commercialization of scientific and technological results, 
public procurement program, etc.); c) infrastructure (business incubators, technology 
parks, innovation centres, providing conditions for the activities of entrepreneurs-
innovators, licensing, patenting, copyright protection); d)  institutional (both 
supranational and national regulators); e) legal (programmes, projects, strategies, 
public policies). 

2.	 Arrangements and instruments of the administrative and legal framework are used 
by three key groups of actors: the public sector, involving actors at two level — 
the EU, as a supranational actor, and the public administration of Member States; 
scientific and education sector (leading universities and research centres) and the 
commercial sector. 

Therefore, the legal and administrative arrangements for the implementation of the 
traditional model of scientific and technological development in the space sector requires a 
three-block system of research regulators (public sector, scientific and educational sector, 
the commercial sector). The instruments thereof are based on the principles of openness to 
innovation, science and global integration. Nowadays, evidently, the outdated paradigm of the 
regulatory process of scientific and technological development in space undergoes changes 
with emphasis on the needs, interests, and demands of citizens and civil society that is central 
to the choice of regulators for funding socially valuable projects, both from regional budgets 
and from the EU budget. At present, a strategic priority for Europe is to encourage know-
how with their subsequent commercialization, to design an appropriate ecosystem for space 
activities as one of the breakthrough economic sectors, to address global public challenges and 
to generate global space policies. 
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Introduction

Critical space infrastructure is closely linked to two factors: space and critical information 
infrastructure. Space exploration began in the mid-20th century, and interest in critical 
information infrastructure was linked to the initiatives of several governments, which since 
the late 1990s have recognized the importance of its smooth functioning for the well-being of 
their populations, economies, and so on.

The modern world generates a staggering amount of data and therefore continues to grow 
exponentially in the capacity to store, broadcast and calculate this information, with experts 
suggesting that the installed capacity for storing information in the coming years will reach 
2.5 zetabytes (2.5 x 1021 bytes) (Yiu, 2012). Research by the International Data Corporation 
shows that the world’s digital information doubles every two years and has increased fifty-fold 
between 2011 and 2020 (Gantz & Reinsel, 2011). 
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The public and private sectors are increasingly using these vast amounts of data using 
a variety of methods, from sophisticated market analysis to creating a new business model. 
Therefore, key sectors of modern society, including the national security sector, using space 
resources to improve the digital society, rely on interdependent national and international 
management software systems for their smooth, reliable and continuous operation.

Critical space infrastructure is a relatively new area related to space systems, facilities and 
technologies, as well as the multifaceted interaction required to maintain vital social functions 
(is health, safety, economic and social well-being), loss or breach of which could have a 
significant impact on almost any nation (Georgescu et al., 2019).

Thus, before we reveal the concept of “critical space infrastructure,” it is necessary, as we 
defined above, to define what is “critical information infrastructure.” Hence, we analyze all 
elements of this concept, namely “critical,” “information,” and “infrastructure.”

The concept and meaning of the term “infrastructure”

The term “infrastructure” comes from the Latin infra — “below,” “under” and structura — 
“building,” “location” and was used in ancient Rome when it came to aqueducts and a complex 
sanitation system (Nakamura et al., 2019). And given that they were, for the most part, located 
underground, hence the name — infrastructure (that which is located under the building), this 
is relevant today because the systems that are part of the infrastructure, such as gas, water, 
sewerage and other is located underground.

Infrastructure is a set of specific forms, methods and processes, as well as various structures 
and communications that provide general conditions and normal functioning of economic, 
social, environmental and other spheres of society, its reproduction and development. 
These conditions are created by a complex of economic branches, a system of technical 
and technological, organizational, social, communication interrelations of all infrastructure 
elements (Savchenko, 2020). 

The large explanatory dictionary of the modern Ukrainian language gives the following 
definition of infrastructure — a set of industries and activities that serve the productive and 
non-productive sectors of the economy (transport, communications, utilities, general and 
vocational education, health care, etc.) (Large, 403).

Thus, in the present conditions, under infrastructure refers to any object that we use, 
perceived as something ordinary — because it works for us in the background. Infrastructure 
refers to the basic systems and services that a country or organization needs to function 
properly and includes all physical systems, as well as services that can be provided by law 
enforcement, emergency services, health, education, and others. Thus, infrastructure may 
include road and rail systems (for example, tunnels and bridges); transit system (for example, 
planes, buses, subways, trains, etc.); energy generating system (for example, power plants, 
wind power plants, hydroelectric power plants, etc.); power grid (for example, power lines and 
connections); communication system (telephone cables and mobile phone towers); reservoirs 
and dams; pumping stations and sensors; ports, airports, waterways and canals; firefighting 
equipment and personnel; health services, hospitals, clinics and emergency response systems; 
educational institutions, including schools, colleges, universities and other educational 
institutions for adults and children; police and prisons; facilities for garbage removal and 
storage, sewerage and treatment facilities.
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However, the understanding of infrastructure covers not only the above facilities but also 
operational procedures, management practices, and development policies that interact with 
public demand and the physical world to facilitate the transportation of people and goods, 
drinking water and other miscellaneous uses, the safe disposal of society’s waste, the provision 
of energy where needed, and the transfer of information within and between communities.

Infrastructure systems usually require large initial investments because they are important 
for productivity in the economy. Most projects are either fully funded by the government 
or substantially subsidized. Therefore, in the Keynesian economy, the term “infrastructure” 
referred only to government assets that facilitate production — it did not include private assets 
for the same purpose. However, in post-Keynesian times, this term is becoming increasingly 
popular. Its meaning has also expanded. Today, it also includes any technological system or 
business organization (Nebava, 2020).

But as for developing countries, the development of the private infrastructure system in 
them was not as dynamic as in developed countries. This had a number of objective reasons: 
due to the limited supply of long-term foreign currency financing for infrastructure projects; 
lack of local currency financing options to support infrastructure, largely due to the limited 
development of the local capital market; lack of banking projects developed by the private 
sector to facilitate private sector investment; and limited government capacity to support the 
development of public infrastructure projects. Therefore, in 2002, the Private Infrastructure 
Development Group (PIDG) was established, an innovative infrastructure development 
and financing organization that provides the infrastructure in the poorest and most volatile 
countries. By funding private initiatives for affordable and sustainable infrastructure services 
in low-income and fragile states to combat poverty and promote economic growth (Our 
history, 2020). 

The world community and its institutional structures, such as the World Bank Group, also 
help developing countries build smart infrastructure that supports inclusive and sustainable 
growth, expands markets, creates opportunities for work, promotes competition and promotes 
a cleaner future. Infrastructure improves lives by connecting people to opportunities 
(Infrastructure, 2020).

Thus, by infrastructure, we mean the resources and assets that are necessary for the smooth 
functioning of the economy and society.

In turn, space infrastructure is a set of facilities and structures of industrial, technical, 
transport, information and social spheres for effective research and use of outer space in the 
national interests, international cooperation and security (Soroka, 2020).

Criticality and its elements

Now let us analyze the next element of the studied phrase  — the word “critical.” The 
large explanatory dictionary of the Ukrainian language gives the following definition of the 
concept of critical — it is in a state of crisis (in an extremely difficult, dangerous, predicament 
situation). That is, if this definition is applied to infrastructure, it becomes critical if, in the 
event of its failure, the entities that use it become extremely complex, difficult, dangerous and 
difficult.

According to Carl von Clausewitz, in order to better understand the sign of criticality, it is 
necessary to investigate the following elements (Gnatyuk et al., 2015; 271):
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a)	 critical capabilities — abilities (power) of the object that make it key in the context 
of a particular scenario, situation, or task;

b)	 critical needs — conditions, means, resources, methods or methods of action that 
allow the object to achieve critical capabilities;

c)	 critical vulnerability  — the most vulnerable need or component, the failure of 
which will not allow objects to achieve critical capabilities or perform a task.

On the one hand, need a clear and stable definition of critical assets (objects) to know 
what assets to protect and how well they protect. Otherwise, there is a risk of protecting too 
many objects, protecting the wrong objects. On the other hand, if you arbitrarily limit their 
number due to lack of funds, you can miss a dangerous vulnerability. Clear criticality criteria 
are also important for actors in shaping future critical infrastructure rules. Thus, if we do not 
understand what the concept of “criticality is,” it can lead to inefficient use of already limited 
resources of the state.

The list of objects that can be considered critical in different countries is different. It 
depends on national traditions, social and political beliefs, as well as geographical and 
historical characteristics of each state. Different scientists also use different theoretical models 
to understand what criteria to use to determine which objects are critical and which schemes 
to use to protect them.

In addition to the above theory of Carl von Clausewitz, there are others. For example, the 
authors Sergiy Gnatyuk, Victoria Sydorenko, Oksana Duksenko in work “Modern approaches 
to the detection and identification of the most important objects of critical infrastructure” 
singled out the following: the theory of self-organizing networks Albert-Laszlo Barabashi; 
graph theory; asset priority model; identification of critical infrastructure objects based on 
categorization or simulation (Gnatyuk et al., 2015; 271). Analyzing all the above theories, the 
authors conclude that today there are a sufficient number of approaches to identifying the most 
important critical infrastructure. However, to assess the feasibility and effectiveness of their 
use to identify critical infrastructure, it is necessary to analyze them according to the following 
basic criteria (Gnatyuk et al., 2015: 272): 

a)	 clarity of formalization (clarity and intelligibility of mathematical calculations); 
b)	 ease of implementation (no overly complicated procedures); 
c)	 flexibility and versatility (the ability to change certain parameters as needed and 

used in various fields of human activity); 
d)	 accuracy (high degree of approximation of the true value of a certain parameter); 
e)	 efficiency (ability to perform calculations correctly and quickly); 
f)	 information component (taking into account the peculiarities of the construction of 

information systems and networks, cyberspace architecture); 
g)	 objectivity (possibility of completely independent evaluation). 

Thus, summarizing the existing approaches to identifying and identifying the most 
important critical infrastructure, the following conclusions can be drawn: they are all focused 
on military, technogenic, economic, environmental, and other security systems of the state, 
while not paying enough attention to the information component.

As we have already noted, the legal definition of critical infrastructure in most countries 
has evolved over the years and has varied according to national priorities. The generalization 
of the existing legal framework for the definition of this term allows us to state that critical 
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infrastructure is systems or assets that are vital for the country (Council, 2008). Refusal to 
use such systems or their temporary incapacity will have a detrimental effect on security, 
the economy, or other important indicators for the country. Critical infrastructure protection 
is now seen as an integral part of the national security of many countries around the world. 
It can be argued that critical infrastructure is a “vulnerability generator,” the location and 
interdependence of which can spread risk in any area.

Along with the concept of “critical infrastructure” in the scientific literature often uses the 
term “critical objects,” drawing attention to the social and organizational context, not focusing 
only on technical resources, but different interpretations are more related to institutional 
practice than to significant differences in the terms themselves.

In Ukraine, the term “critical infrastructure” is also beginning to be used frequently in 
legal documents. The term “critical infrastructure” first appeared in official documents in 2005 
in the text of the “Recommendations of Parliamentary Hearings on the Development of the 
Information Society.” Where in paragraph 6. “Information security,” it was recommended to 
prepare proposals for the identification and protection of critical information infrastructures 
(Recommendations, 2005). And then, for ten years, there was a law-making pause on this 
issue.

Only on 23 August 2016, the Resolution of the Cabinet of Ministers of Ukraine “On 
approval of the Procedure for forming the list of information and telecommunications systems 
of critical infrastructure of the state” was adopted, which defined critical infrastructure, 
according to which critical infrastructure is defined as “a set of infrastructure states that are 
most important for the economy and industry, the functioning of society and public safety and 
the decommissioning or destruction of which may affect national security and defense, the 
natural environment, lead to significant financial damage and human casualties” (On approval, 
2016).

In turn, the objects of critical infrastructure are enterprises and institutions (regardless 
of ownership) of industries such as energy, chemical industry, transport, banks and finance, 
information technology and telecommunications (electronic communications), food, health, 
utility economy, which are strategically important for the functioning of the economy and 
security of the state, society and population (On approval, 2016).

In the latest National Security Strategy of Ukraine “Human Security — Country Security,” 
which was put into effect by the Decree of the President of Ukraine of 14 September 2020 No 
392/2020, the country’s leadership recognized that in order to carry out digital transformation, 
provide administrative services through secure “single window” with the use of modern 
information technologies, it is necessary to develop a system of cybersecurity, which is a 
guarantee of cyber resilience and cybersecurity of the national information infrastructure, in 
particular in the context of digital transformation (National, 2020).

Thus, critical information infrastructure systems are becoming increasingly interconnected 
with the introduction of online service systems and other space technologies. And with the 
growth of interdependencies of critical information infrastructure, an increase in threats 
follows and creates the risk of disrupting most vital systems’ work. Not only are information 
systems susceptible to failure, but they are also potentially attractive targets for malicious 
attacks. Since they provide a wide range of services on which people and society as a whole 
depend, any damage or interruption to critical information infrastructure will cause fluctuations 
in other important systems of the state.
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Thus, although critical information infrastructure is an element of critical infrastructure, 
information and communication technologies have become comprehensive, connecting other 
infrastructure systems, they become interconnected and interdependent. In this regard, the 
information component is becoming increasingly important.

Information component

An important component of the critical information infrastructure is its information 
component, which we will analyze. The term “informational” comes from the word 
“information,” which is information about any events, someone’s activities, etc., a message 
about something (Large, 2001). 

The word “information” is Latin. Over its long life, its value underwent an evolution, 
expanding or extremely narrowing its boundaries. Therefore, the author interprets the term 
“information” in a rational way, and Academician Nikita Moiseev even believed that due to 
this concept’s breadth, there is no and cannot be a strict and sufficiently universal definition of 
information (Moiseev, 2001).

Information and its properties are the subjects of research in a number of scientific 
disciplines, such as information theory (the mathematical theory of information transmission 
systems), cybernetics (the science of communication and control in machines and animals, 
as well as in society and human beings), semiotics (the science of signs and sign systems), 
the theory of mass communication (the study of the media and their impact on society), 
informatics (the study of the processes of collection, transformation, storage, protection, 
search and transmission of all types of information and means of their automated processing) 
and a number of others (Types, 2020).

From a worldview point of view, information is a reflection of the real world. 
Information  — building up knowledge, developing knowledge, updating knowledge that 
arises in the process of goal-setting intellectual activity of a person. No information, no 
knowledge appears immediately: their appearance is preceded by the stage of accumulation, 
comprehension, systematization of experimental data, opinions, views, their comprehension 
and rethinking. Knowledge is the product of this stage and this process. Thus, information 
is a certain sequence of information, the knowledge that is actualized (received, transmitted, 
transformed, compressible and/or recorded) using some signs (symbolic, figurative, gesture, 
sound, sensorimotor type) (Kaziev, 2001).

Information can be of different types. For example, it can be positive or negative; religious, 
scientific, every day, aesthetic, and so on.

Victor Kaziev gave the following classification of information: by stage of use (primary, 
secondary); for completeness (excessive, sufficient, insufficient); in relation to the purpose of 
the system (syntactic, semantic, pragmatic); in relation to the elements of the system (static, 
dynamic); in relation to the structure of the system (structural, relative); in relation to system 
management (managing, advising, converting, mixed); in relation to the territory (federal, 
regional, local, related to a legal entity, related to an individual, mixed); by access (open 
or public, closed or confidential, mixed); by subject area, by the nature of use (statistical, 
commercial, normative, reference, scientific, educational, methodical, etc., mixed) and others 
(Kaziev, 2001).

Regarding the legal definition of the term “information,” it is provided in the basic Law 
of Ukraine “On Information,” which states that information is any information and/or data 
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that can be stored on physical media or displayed electronically (About information, 1992). 

Without going into a discussion about the completeness of this definition, then in formulating 
the definition of “critical information infrastructure,” we will proceed from the legislative 
definition of information.

Analysis of the concept of “critical information infrastructure”

As we have noted, in the information age, information infrastructure has become one of 
the most important critical infrastructures, as it now lays the foundation for the management 
and integration of all other critical infrastructures, as well as new forms of communication, 
information exchange and trade. For example, we can see that Internet services have become 
so widespread that the Internet is now critical to the infrastructure of countries. Moreover, 
some countries include Internet services in their legal frameworks for critical infrastructure 
protection.

Today, there is no single common definition of what a critical information infrastructure is. 
It should be noted that despite the similarity of the definitions of this term in the legislation of 
different countries and international organizations, there are some differences that obviously 
reflect the national or organizational specifics of the term.

In turn, the lack of the concept of “critical information infrastructure” in the legislation 
of some countries can be explained by the fact that the information component is part of the 
concept of infrastructure in general (is critical infrastructure) and is not identified as a specific 
link (Gnatyuk et al., 2014).

But let us analyze the legislation of countries such as Australia, Britain, Canada, the 
Netherlands, and the United States. We can conclude that they have developed a common 
view of critical information infrastructure. In their regulations, these countries understand 
the term “critical information infrastructures” as “information systems (software, hardware 
and data) and services that support one or more critical infrastructure objects, the disruption 
or disconnection of which causes serious damage to the functioning of dependent critical 
infrastructure” (International, 2009). In addition, in some countries (such as Malaysia) 
especially emphasizes the value of critical infrastructure for the nation, even the concept 
of “critical information infrastructure” is used in the sense of “critical national information 
infrastructure” (Gnatyuk et al., 2014). 

Thus, the analysis of regulations of different countries on the definition of the term “critical 
information infrastructure” shows that there is no common and sustainable definition; there are 
both differences and commonalities that are common to most countries that have adopted such 
documents; it is common that critical information infrastructure is considered in the context 
of national security.

Regarding the scientific definition of the term “critical information infrastructure,” we also 
have different views. For example, the authors of the article “Legal aspects of the formation 
of security systems of critical information infrastructure in Ukraine” give the following 
definition: information flows, organizational structures, has a regulatory mechanism that 
ensures their effective functioning. The special place of the critical information infrastructure 
determines their key role in ensuring the proper functioning of almost all spheres of society 
and the state — political, economic, social, environmental, military and information (Yesimov 
et al., 2018).
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Critical information infrastructures can be described as the part of the global or national 
information infrastructure that is necessary to ensure the continuity of critical infrastructure 
services. They have a physical component consisting of high-speed interactive narrowband 
and broadband networks; satellite, terrestrial and wireless communication systems; computers, 
televisions, telephones, radios, and other products that people use to access infrastructure 
(Cavelty & Suter, 2012).

Critical information infrastructure is considered as the basis of other critical infrastructures. 
This is because the constant exchange of data is important for the operation of the infrastructure 
and services provision. Therefore, today it is more important to give priority, first of all, to the 
protection of information infrastructure, rather than work on the protection of the entire critical 
infrastructure.

Speaking of Ukraine, it has only just begun to identify critical information infrastructure 
concepts and develop a cybersecurity strategy for Ukraine. It can be argued that the key factor 
in this was the attack of the Black Energy virus. The procedure for forming the list of critical 
information infrastructure facilities, which was approved by the Resolution of the Cabinet 
of Ministers of Ukraine of 9 October 2020 No 943 “Some issues of critical information 
infrastructure facilities” in which critical infrastructure is also defined as a set of critical 
information infrastructure facilities (Procedure, 2020). As for the definition of “critical space 
infrastructure,” today there are only a few publications on this issue, so there is a real problem 
regarding the legal regulation and, consequently, the legal protection of critical infrastructures 
in general and space systems in particular.

Conclusions

Thus, critical space infrastructure is a complex system consisting of physical and virtual 
information resources that need to be controlled and secured because if it is vulnerable (not 
resistant to risks), it can lead to a crisis of many vital systems of any state in general or a 
particular industry — in particular. And which needs new approaches to protect it from attacks. 
Cyber-attacks have persuaded the world community to pay attention to “cascading” events and 
their impact on the global network society, as they are highly complex and have non-linear 
pathways leading to secondary events and consequences.

Thus, a critical information infrastructure that is not stable in terms of security, together 
with space technologies, has the effect of a “force multiplier,” which makes it possible to 
achieve a much greater impact even with a relatively small threat. Therefore, it is necessary to 
adopt the Law of Ukraine “On the Protection of Critical Space Infrastructure.”
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Introduction

Global problems and processes and the entry into outer space are a natural effect of the 
socio-economic and technological development of civilization. Their success can be achieved 
through the interaction of all forces and factors working towards the transition to sustainable 
development. Space activities are of special importance in this process: they extend the 
boundaries of the existence of our civilization, take the activities of civilization, as well as a 
number of global problems and processes, beyond the globe. If some of them are not solved 
on Earth, they will continue their space existence. Accordingly, the “geocentric existence” 
of globalization will be over, while common human problems will find their extra-terrestrial 
existence (Ursul, 2013: 152) since they will cease to be only global.
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Academician Vladimir Vernadsky underlines that all processes should be studied 
comprehensively, and one should not be confined to a single science and should try to 
understand nature as a whole. 

In his work “Noosphere,” an outstanding scientist argues that nowadays, the framework 
of specific science, as a part of scientific knowledge, cannot precisely define the focus of 
scientific thought of the researcher, precisely characterize his/her scientific work. The issues 
that are of interest to the researcher frequently do not fall within the scope of the individual 
established science, consequently not sciences, but the issues are under focus. Modern 
researchers’ scientific thought is deepening with unprecedented success and strength into new 
fields of knowledge that have not previously existed or have been a pure concern of philosophy 
or religion. That is, the horizons of scientific knowledge extend, the issues, which have gone 
beyond the limits of one science, inevitably create new fields of knowledge, new sciences, and 
increase in the number and speed of its occurrence, characterizing the scientific thought of the 
20th century (Vernadsky, 2004: 90). 

Therefore, Earth sciences successfully develop using space technologies, as well as 
new sciences develop along the lines of the Earth ones, but with the space component (for 
example, space oceanography, areography, materials, and climatology of planets). Moreover, 
it is important that completely new space sciences are being created that have no analogs to 
Earth ones (for example, alien research is a discipline that searches and investigates signs of 
the presence and activities of aliens (extra-terrestrials) on Earth and in circumferential space) 
(Ufological Dictionary, 2020). 

However, in addition to the cosmization of science, the cosmization of global issues 
and processes occur due to the impact of space assets and factors on their development and 
consideration. Neither global problems nor economic, scientific, technological, and other 
contemporary humanity problems are positively affected by space technology. Obviously, the 
peaceful and sustainable use of space is considered (Ursul, 2013: 162). 

However, in addition to a positive impact on the development of humankind, cosmization 
implies a number of problems that need to be addressed immediately. Therefore, collective 
responsibility against attempts to make arbitrary use of space technologies increases products 
and services. For example, the informatization of our lives and the use of artificial intelligence 
is not still regulated adequately. 

This is not a simple increase in the flow of information but a qualitative change in the role 
of the information itself. The world of people-to-people contacts has become a necessity for 
everyone. We need information as much as we need material items that help with work or 
at home. Specialists in medicine and psychology have proved that under conditions of so-
called sensory isolation (total lack of information about the outside world) a person quickly 
loses mind (Alekseenkova, 2009). Nowadays, we have accessible types of communication 
(television, Internet, various other means), which with the help of space technology and 
services, have covered almost the entire planet. Therefore, in cases where the rights of some 
may harm the rights of others, reasonable restrictions on freedom are required. 

The global nature of the Internet, its universal accessibility and the amplification impact 
of online information on the public should be taken into account, as should its potential and 
the technological properties that empower users, including its being end-user-orientated and 
decentralized (Benedek & Kettemann, 2013). However, the rules of restriction remain the same 
according to the principle “that what is applicable offline, is equally applicable online,” this 
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principle was already confirmed in July 2012 by the Human Rights Council in the Resolution 
“The promotion, protection and enjoyment of human rights on the Internet” (A/HRC/20/8, 
2012).

In analogy to offline content, any restriction of online content to be imposed as an 
exceptional measure must pass a three-part, cumulative test: 

a)	 it must be provided by law, to meet the principles of predictability and transparency; 
b)	 it must pursue one of the purposes envisaged in Article 19 of the International 

Covenant on Civil and Political Rights, i.e., to protect the rights or reputation of 
others, or to protect national security or public order, health or morals (International, 
1966); 

c)	 it must be necessary and also the least restrictive means to achieve the respective 
objective (principle of proportionality) (Benedek & Kettemann, 2013).

In addition, the restricting legislation must be applied by an independent body in a non-
arbitrary and non-discriminatory way, and there should be adequate remedies against the 
abusive application of such legislation (A/HRC/17/27/Add.1 (2011). 

This is an appropriate manifestation of cosmization of consciousness in politics and law 
that is the growing sense of responsibility for the fate of all the inhabitants of the planet. Space 
is only a field of activities. By itself, it does not change or improve moral and legal norms. They 
change and can only evolve further “through the prism” of social factors. In fact, the moral 
and ethical problems of space exploration and their discussion to a certain extent precede legal 
decisions because these issues are first taken up and discussed in the scientific and political 
community, and the currents of public consciousness are formed, which are known to be ahead 
of some phenomena in social life. 

Therefore, cosmization is a global and universal process related to space technologies, 
products, services and factors (outer space, space flight, space objects, etc.). Accordingly, 
contemporary challenges to the regulation of this process exist, and they will be analysed in 
our work. 

Is a new legal order for space activities required?

Back to the perennial question: Are space relations subject to legal regulation? Who does it, 
and how? And the real question is, why? On the one hand, the questions are simple and make 
no sense from the perspective of the legal theory or the international law theory. However, 
from the perspective of the principles of law, each country must establish legal regimes for 
the existence, development, protection and preservation of international public goods and 
achievements, guided primarily by the interests of mankind, rather than relying on a country’s 
own narrow interests. In practice, however, the opposite is mostly true. Despite the fact that 
democratic and undemocratic States are of a very different State-legal nature, in terms of their 
conduct in the international arena, particularly in outer space, the difference is insignificant. 
Each sovereign State defends its interest, while in the context of space commercialization, this 
is primarily an economic interest. 

A striking example of this attitude towards the regulation of space issues by national 
mechanisms is the Executive Order on Encouraging International Support for the Recovery 
and Use of Space Resources by the President of the United States, Donald Trump, of 6 April 
2020 (Executive, 2020). The Executive Order states that Americans should have the right to 
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engage in commercial exploration, recovery, and use of resources in outer space, consistent 
with applicable law. In addition to his intention to encourage commercial space exploration, the 
President of the United States abandoned the current conventional concept, stating that “Outer 
space is a legally unique and physically unique domain of human activity, and the United 
States does not see it as a global commons” (Executive, 2020). Thus, effectively declaring that 
national legislation is a priority over international legislation in the field of space activities. 

Accordingly, it becomes relevant what legal regulation of outer space relations should be: 
total or liberal? Comprehensive or selective? Or where is the intermediate truth that will ensure 
the effective management decisions on the admission of human envoys to space and provide 
them with the necessary conditions for the realization of the goals stated? 

As it is mentioned above, the law is the key instrument of long-term strategic change in 
society. Therefore, the study of the legal aspect of space activities and environmental and legal 
effects of human space exploration, particularly the critical consideration of existing views in 
this field, is an important mission. Above all, this is the matter of cosmization of law in terms 
of sustainable development (Soroka, 2020). 

The role and importance of global space governance  
at the present stage

It should be noted that space assets are a powerful factor for intensification that can 
substantially assist in “sustainable” addressing global challenges through the use of outer 
space, forces and processes that transcend the planet. Scientists and numerous international 
institutions have repeatedly emphasised that the process of cosmization should reflect 
the sustainable development of humankind. As a result, a new strategy for space activities 
(Space, 2018) has been recently formulated. The focus on unsustainable development and 
environmentally polluting, dangerous, too expensive equipment should be rejected. The 
future of space activities is associated with ecologically sound socio-natural development 
(Kazyutinsky, 2009). 

The focus on “conquest” and “exploitation” of nature (terrestrial or space) by scientific 
and technical means without ecological restrictions, on the total replacement of the natural 
environment of human habitation with artificial one has lost the former attraction in the eyes 
of most scientists. Nowadays, only a small number of supporters believe that the growing 
imbalance with the environment characterizes not only the past of human civilization but 
also its future. The strategy of ‘conquest’ of nature (including space) should be replaced by a 
sustainable strategy (Kazyutinsky, 2009). 

Some experts argue that modern politicians lack the political will to explain to their citizens 
the need to avoid increasing consumption for the sake of future generations. Only the onset of 
a serious crisis, when consumption has to be restricted, will recover humanity from the habit 
of living beyond their means (Ursul, 2012: 112). This scenario is already being seen as a result 
of the COVID-19 coronavirus pandemic (Loshytskyi & Soroka, 2020).

Therefore, global governance will require a fundamental transformation of moral and legal 
norms in view of current challenges. These norms will mostly differ from modern international 
and national law, traditional and universal moral norms and imperatives, including human 
stereotypes. It is expected that sustainable development law will become one of the most 
probable options of not just international, but qualitatively new global law in the transition 
to sustainable development and corresponding transition to global governance. That is why 
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two interrelated global processes will evolve in parallel: the globalization of legal systems 
and processes (national, transnational, and international) and their profound evolutionary and 
substantive transformation (Ursul, 2012: 123), that is, cosmization of law and society. 

It should be noted that two general vectors relate to the start of establishing sustainable 
development law in the context of cosmization and globalization. This process is associated 
with the self-regulation of any nation-State of the world that has decided to solve existing 
problems concerning cosmization of public life via national regulations. That is, the process 
of regulation can develop either spontaneously or in a planned and targeted manner. In our 
opinion, only integration of these two vectors of government, regulation, planning, and control 
can provide a harmonious transition to a new level of the law, both for the whole of humanity 
and for the individual country (sustainable, safe, environmentally friendly, innovative and 
inclusive). 

A global transition to sustainable development is possible only when it is internationally 
coherent because a sustainable future will not, in principle, take place in any individual country 
or group of countries. The global nature of the transition to a new civilizational paradigm 
requires not just new international relations, but fundamentally new global-stable relations 
guided by new universal standards, rules and principles, which would constitute a new system 
(form) of law, the global law of sustainable development. It is the global nature of the new 
civilizational strategy that demonstrates not only the primacy of an international, transnational 
legal framework over national (domestic) regulation, although many States have recognized 
the primacy of international law. This is an obvious feature of future sustainable development 
law, which will result in adopting the key recommendatory acts — sources of law — which are 
now the conceptual basis of this new law by the United Nations in its various forums (Ursul, 
2012: 123). In turn, the regulations aimed at global commercial space activities will obviously 
be adopted by the global administrator because in order to resolve disputes in this field, the 
traditional mechanism does not seem to be sufficient or appropriate. In our opinion, under this 
critical situation, the concept of global administrative law can be applied. 

According to a common definition, global administrative law is a combination of legal 
rules, principles, and institutional norms applicable to processes of “administration” 
undertaken in ways that implicate more than purely intra-State structures of legal and political 
authority. Professors Benedict Kingsbury and Megan Donaldson emphasize that its specificity 
is that this right is based on the administration, which is carried out within so-called a global 
administrative space, which contributes to the blurring of national and international, public 
and private dimensions (Kingsbury & Megan, 2011). Sometimes global administrative law is 
placed in a space governed by provisions of administrative law beyond the state (López, 2018). 
This phenomenon is under consideration in our case. For example, Victoriya Pugach argues 
that administrative activities “can be implemented outside national regulatory framework 
within the concept of global administrative law, while the status of administrative bodies 
can be acquired by global and transnational institutions” (Pugach, 2019: 76). This is fully 
consistent with the challenges that space entrepreneurship poses to humanity. 

The first-time normative acts of commercial space law will contain a significant number of 
flaws and shortcomings and will require constant changes and clarifications. They can be made 
only through a specially authorized entity — the global space administration body. With this 
regard, Georgios Dimitropoulos’s perception would be appropriate to mention. In his work, 
he concludes: “Contrary to the traditional (national) understanding of administration, global 
administration is mostly a rule-making activity” (Dimitropoulos, 2011). In this case, granting 
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a global commercial space administration body with sufficient rule-making authorities will 
ensure dynamism and an effective regulatory framework, unachievable if an international 
treaty is applied. 

Different authors put forward different proposals for a global administrative body. For 
example, Alexander Zyma argues that this body can be formed in different ways: on the basis of 
an international treaty, on the basis of an intergovernmental agreement of spacefaring nations, 
as a UN agency, like the World Postal Union, as an open association of entities engaged in the 
mining industry in space, or as an association under the aegis of an international organization, 
etc. (Zyma, 2019). The scientist believes it to be particularly attractive to establish this global 
administrator on the basis of or having regards to the work of the Hague Space Resources 
Governance Working Group. Obviously, there are opponents. In particular, the formation of 
another international non-functional bureaucratic body (Kingsbury & Stewart, 2011) will not 
yield the desired results. 

Therefore, we advocate those authors who argue that it would be appropriate to create the 
World Space Union and empower as a global administrator in commercial space activities 
with rule-making authority (for example, to establish general rules, standards, rates, quotas 
for mining in outer space). With regard to the authorities to issue permits for the exploitation 
of minerals in outer space, registration of entities engaged in entrepreneurial activity in this 
area, and the space objects through which such activity is carried out, they may be transferred 
to national agencies, provided that the latter will apply the legal rules of global administrator 
acts in their permitting and registration activities (Zyma, 2019). This approach will reduce the 
resistance of spacefaring nations against the creation of a global administrator and against the 
introduction of global regulation. 

Moreover, no consensus exists regarding the settlement of disputes that will arise in 
connection with commercial space activities. To date, the Permanent Court of Arbitration has 
adopted the Optional Rules for Arbitration of Disputes Relating to Outer Space Activities based 
on the 2010 United Nations Commission on International Arbitration Rules with changes in 
order to provide better service and “reflect the particular characteristics of disputes having an 
outer space component involving the use of outer space by States, international organizations 
and private entities” (Optional, 2011). The commercial arbitration model is well suited to the 
processes in the commercialization of space activities and has great potential for applying its 
concepts in future commercial disputes.

Therefore, based on national and international law and, to a certain extent, connected with 
space law, the process mentioned above will gradually become not only international space law 
but also a global space phenomenon. Nevertheless, this is only the start of the transformation of 
law. Moreover, it is possible that the so-called “meta-law” (Yorysh, 1978: 65; Udartsev, 2003; 
Ursul, 2012: 143) may develop as the law intended to regulate the interaction of humanity that 
has entered space with presumed extra-terrestrial civilizations. 

According to lawyers and well-known scientists from other sectors, outer space and 
cosmization of law become increasingly relevant in our lives and require new views, forms 
of regulation, and a new space doctrine. For example, in the distant 1960s, French cybernetic 
Ducrocq, regarding the principle of universal possession of space and celestial bodies, 
mentioned “a real legal and moral revolution” Furthermore, he argued that “people were 
unable to agree on the program of organization of the Earth, but the exploration of outer 
space opens what history could never provide.” Indeed, the universality of space applications 
enables the use of space technology peacefully for people’s benefit. This is also one of the 
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objective “peacekeeping” features of space activities (Ursul & Shkolenko, 1976).

Conclusions

Despite the ongoing debate on the development of space law, we support the position of 
those scientists and practitioners who believe that outer space is the province of all mankind. 
All countries of the world had an equal right freely to explore, develop, and use outer space 
and its celestial bodies. Space activities in all countries of the world should contribute to 
their economic development. In turn, scientific and technological progress should contribute 
to the security, survival, and development of mankind and promote friendly collaboration 
(cooperation) among the peoples of all countries. 

Therefore, the new space doctrine, the global law of sustainable development of space 
activities, was founded on the extension of boundaries after man’s entry into outer space, 
that had raised many questions for scientists about the nature of law as a special instrument 
for social engineering of space activities, which is not only a regulator, and a key mechanism 
for managing the transition of civilization to a sustainable future under the all-encompassing 
integration of space technologies and services into the daily lives of people. The change in the 
paradigm of the human perspective on the possibilities of space exploration is the key factor in 
establishing this space doctrine because the global scientific revolution (cosmization of law) 
has made this space the province of all mankind. All countries of the world have an equal right 
to freely explore, develop, and use outer space and its celestial bodies. Space activities in all 
countries of the world should contribute to their economic development. 
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Introduction

The COVID-19 coronary pandemic has once again reminded humankind of the extremely 
high threat posed by the uncontrolled spread of infectious and viral diseases. Once again, 
we speak because these diseases are much longer known to mankind than the concept of 
“virus” and “infection.” The countermeasures for them and, above all, quarantine have been 
intuitively developed and applied in Europe since the 13th century. At that time, it became clear 
to specialists that the spread of the disease was linked to migration, international trade and the 
movement of infected citizens for other reasons.

With the passage of time and the accumulation of knowledge, the professional community 
had come to the logical conclusion that countermeasures for infectious diseases would be 
more effective if different States worked together to combat them and establish common 
protocols (rules) to prevent the spread of such diseases. This conclusion was not only logical 
but purely utilitarian since the development of transport and communications and the growth 
of international trade increased the risks of the spread of infectious and viral diseases. 

International sanitary regulations:  
Genesis and application characteristics

In 1851, the first International Sanitary Conference implemented it. On July 23, at the 
French Government’s initiative, representatives of 12 States met in Paris and initiated the 
drafting of the world’s first Sanitary Convention. The practical implication of this international 
instrument is negligible. More important is the convening of an inter-State sanitary conference 
in which both diplomats and doctors have been involved (Golubyatnikov et al., 2014).

Between 1851 and 1938, international conferences were convened fourteen times, and 
many of them were of great medical and legal significance. 

In particular, the Fourth Vienna Conference of 1874 established the Permanent International 
Sanitary Commission having as its object the study of epidemic diseases. No such commission 
was established de facto, but the material produced was the basis for the establishment of 
the first international medical organization, the International Bureau of Public Hygiene 
(Golubyatnikov et al., 2014: 197) in 1907. This body was the predecessor of the World Health 
Organization (hereinafter referred to as WHO). That is, it was the Fourth International Health 
Conference that took the first step towards organizing and institutionalizing international 
cooperation in health in general. 

In 1892, the Seventh Venice Conference adopted the first International Sanitary Convention, 
and the thirteenth Paris Conference, attended by more than fifty States, replaced it with the 
improved 1926 International Sanitary Convention (Howard-Jones, 1976: 75-77, 113-117). 

The dismantling of the International Bureau of Public Hygiene took place against the 
backdrop of the formation of the United Nations Transitional Institutions, taking its powers 
(Cliff & Smallman-Raynor, 2013: 41-42). In 1948 it was replaced by the World Health 
Organization at the United Nations. The decision to establish WHO had been taken earlier, 
but it was not until 1948 that it came into being. At the beginning of its activities, the world 
community abandoned the practice of implementing sanitary conventions, replacing them with 
the International Sanitary Regulations.

This was due to the fact that, according to the WHO Constitution, on the one hand, its 
objective is the attainment of the highest possible level of health. Its functions are to establish 
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and maintain such administrative and technical services as may be required, including 
epidemiological as well as to advance work to eradicate the epidemic. On the other, in order 
to fulfill these functions, the Assembly (the highest body of WHO) is authorised to establish 
the rules of sanitary and quarantine requirements and other activities against the international 
spread of diseases (Global, 2003). 

Such rules do not require ratification and are binding on WHO members after due notification 
by the WHO Assembly of their adoption, except in special rejection of Regulations.

The WHO Assembly adopted the first International Health Regulations in 1969. They have 
been amended and supplemented frequently. The International Health Regulations (hereinafter 
referred to as the IHR) adopted by the 58th WHO Assembly in 2005 are now in force worldwide. 
They do not provide answers to the real problems associated with the emergence and spread 
of COVID-19 and require not just additions or changes but also a fundamental rethinking of 
the approach to counteracting viral, infectious, and other health threats the world. One of the 
changes in approach is to consider viral and other space-related health threats. 

Space exploration and sanitary and epidemiological protection  
of the Earth

A number of international legal instruments focus on the exploration and use of outer 
space. The main ones are the Treaty on Principles Governing the Activities of States in the 
Exploration and Use of Outer Space, including the Moon and Other Celestial Bodies of 
1967; the Agreement on the establishment of the “Intersputnik” international system and the 
Organization of Space Communications of 1971; the Convention on International Liability 
for Damage Caused by Space Objects of 1972; the Convention on Registration of Objects 
Launched into Outer Space of 1974; the Agreement Governing the Activities of States on the 
Moon and Other Celestial Bodies of 1979. A common problem with these regulations is that 
many States refuse to participate in them. For example, more than 100 states have ratified 
the Treaty on Principles Governing the Activities of States in the Exploration and Use of 
Outer Space, including the Moon and Other Celestial Bodies, 89 States have ratified the 1972 
Convention and 64 States have ratified the 1974 Convention, and only 18 states have ratified 
the Agreement Governing the Activities on the Moon and Other Celestial Bodies. On the 
other hand, now, space exploration is increasing notably and, importantly, it is changing its 
nature significantly. As a result, it transcends the legal framework established in the 1970s. 
Some attempt to remedy this situation through national legislation. For example, the US has 
adopted the Commercial Space Launch Competitiveness Act. However, such actions may 
lead to conflicts and controversies at the highest level (Committee, 2016; Oduntan, 2015, 
Benett, 1988; de Selding, 2015; Masson-Zwaan & Richards, 2015; Rummel, 2015; Koerth-
Baker, 2015). 

For our study, it is important that, so far, space activities have been confined to the 
exploration and use of near-Earth space and have not involved the delivery to the Earth of 
extraterrestrial material or equipment that has come into direct contact with other celestial 
bodies. Contact with such bodies was extremely limited, even exceptional. 

A number of programmes are being developed and introduced for the mining of 
minerals in space, the exploration of the Moon, and return flights to other celestial bodies. 
Moreover, private companies, not States, would be the actors. In our view, in addition to 
the commercial attractiveness and obvious benefits of space projects, the possible risks and 
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threats associated with such activities should be under focus. One is the threat regarding 
sanitation and virology. 

Briefly, the level of scientific understanding of the range of issues involved will be 
described. The origin of life on Earth is not solved and remains a promising area of scientific 
research. At least four common (recognized) hypotheses and a number of less well-known 
ones can be distinguished. At least some of them do not rule out the possibility of life outside 
our planet. In addition, the issue of viruses remains unresolved, and virologists have developed 
a number of hypotheses in this regard. However, it is obvious that the virus is one of the 
oldest and simplest forms of life. In other words, viruses evolved close to the first life forms. 
It should be noted that the existence of organic life forms in space is supported by various 
facts (for example, the identification of residues characteristic of biological life forms on our 
planet in carbon-bearing meteorites). Furthermore, the possibility of life on planets of the solar 
system, especially on Mars (see, for example, the proceedings from European Astrobiology 
Conferences) are discussed frequently. 

We restrict ourselves to stating that, at least theoretically, extraterrestrial life forms may 
come to our planet. It is indisputable in the scientific community and is reflected in the 
Committee on Space Research’s Planetary Protection Policy (COSPAR, 2020). This body was 
established in 1958 at the International Science Council. A long period of time, the Panel on 
Planetary Protection works in the Space Research Committee. It studies and analyses biological 
interchange in the conduct of solar system exploration and use, including the issues of “possible 
effects of contamination of planets other than the Earth, and of planetary satellites within the 
solar system by terrestrial organisms; and contamination of the Earth by materials returned 
from outer space carrying potential extraterrestrial organisms” (Panel, 2020). According to 
NASA, they try to adhere to the principles provided by the Committee on Space Research’s 
Planetary Protection Policy as much as possible (Grush, 2018).

However, it should be noted that the Planetary Protection Policy is not a legal regulation 
and is not binding. It is a general information document. Furthermore, from our perspective, 
like the international treaties on the exploration and use of outer space, it does not take into 
account the inevitable commercialization of space activities and the significant growth in a 
limited time frame of not only the return of materials from outer space, but also the regular 
delivery of extraterrestrial materials to the planet. 

In our opinion, the first requirement for the exploration and use of outer space should be to 
ensure the protection of the world’s population from the results of such activities.

Adherence to uniform, universal rules, which shall be enshrined in an international 
instrument, is a requirement for the return of materials from outer space and the delivery to the 
planet of materials of extraterrestrial origin. Four basic questions it should address are:

a)	 conditions of sanitary and epidemiological protection of the Earth (hereinafter 
referred to as “sanitary protection”); 

b)	 definition of powers and delimitation of competencies between executers of 
quarantine activities and other instruments of sanitary protection;

c)	 rules for the exchange of information and transparency in sanitary and 
epidemiological protection;

d)	 conditions and procedures for the compensation of damage caused by the delivery 
to the Earth of organisms of extraterrestrial origin.



Sanitary Protection and Space Activities
 by Oleksandr Zyma and Olha Soloviova

Advanced Space Law, Volume 6, 202076

The first of these issues requires considerable work by astrobiologists and can rely on the 
principles of the Committee on Space Research’s Planetary Protection Policy to be solved.

With regard to the executers, the basic approach should first be defined. There are several 
such approaches.

First, a national approach. According to it, the control and responsibility for space 
objects is exercised by the State within jurisdiction thereof the objects are located. This is 
the approach that prevails in the existing international treaties governing space activities. 
It was fully justified, provided that space activities were carried out exclusively by States. 
Their commercialization poses a number of challenges. For example: (a) the space object 
may be jointly owned by several legal entities registered in different States; (b) the owner 
of the space object and its user are not one and the same; (c) all the work of the company on 
the development, construction, launch and return of a space object can be carried out on the 
territory of one State, and the company itself is registered in another; (d) others. Most of them 
could be addressed by improving the registration of space objects established by the 1974 
Convention on Registration of Objects Launched into Outer Space, but it should be considered 
that only 64 states had ratified the Convention. 

Second, a territorial approach. According to it, sanitary protection measures shall be carried 
out by the State on whose territory the object has been launched into outer space. Large space-
faring nations always aim to ensure that spacecraft land within their own territory, so for them, 
the differences between the first and second approaches are insignificant. It would be much 
more difficult for space-faring nations with limited territories, such as Israel. On the other 
hand, it is now common for an object to be splashed down in neutral waters. This approach 
does not answer who in such a case is authorized to carry out sanitary measures.

Third, an international approach. According to it, the powers of planetary protection should 
be transferred to an international organization. Obviously, this organization will not be WHO, 
which has shown itself to be incapable of counteracting even earth-based viruses. However, 
several international organizations may merge to accomplish this task, for example, the very 
WHO, the UN Committee on the Peaceful Uses of Outer Space, or its body, the UN Office 
for Outer Space Affairs. On the other hand, a new specialized international body focused 
exclusively or primarily on planetary protection could also be established. At least the analysis 
of the material of the Panel on Planetary Protection of the Committee on Space Research gives 
us reason to believe that such a solution would be appropriate. 

Four, a combined approach. Within it, the three approaches mentioned above can be 
combined in various ways, for example, by entrusting the State where the object launched 
into space is registered with sanitary protection measures while entrusting an international 
organization(s) with identifying the range of measures and monitoring their completeness and 
accuracy. 

In addition, other approaches to international cooperation in the field of sanitary and 
epidemiological well-being have been developed around the world (see, for example, the work 
by Natalia Sazhiienko (Sazhiienko, 2011).

With regard to specific powers and their delimitation, they require prior ensuring conditions 
for the sanitary and epidemiological protection of the planet and the range of actors involved. 

The establishment of rules for the exchange of information and the sanitary protection 
procedure’s transparency is an easier task since it can involve a vast experience in international 
cooperation, as reflected in the very 2005 IHR or even earlier IHR and International Sanitary 
Conventions. 
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The conditions and procedure for compensation for damage caused by the delivery to the 
Earth of extraterrestrial origin organisms is perhaps the most difficult issue. It should be noted 
that the provisions of the Convention on International Liability for Damage Caused by Space 
Objects cannot be applied here. While its requirements are sufficiently broad to be interpreted 
in a variety of ways, it refers to direct damage caused by a technical device. In our case, the 
damage is not caused by the space object itself but by extraterrestrial organisms’ entry.

Three fundamentally different situations are possible. The first is when viruses or other 
forms of life are brought to the Earth despite the implementation of all forms of global sanitary 
protection provided for by international treaties and the observance of all security protocols. The 
second is when extraterrestrial life forms are brought to the Earth as a result of noncompliance 
by the subject involved in space activities with sanitary measures, their implementation 
prevention, etc. Third, when viruses or other forms of life are brought to the Earth as a result of 
improper implementation of sanitary protection measures by the controlling entity. The scope 
and extent of compensation for damages to each of them should be determined differently, 
although the procedure for cases may be general. 

Therefore, the legal provisions on the conditions for the planetary protection, the executers, 
and their powers, as well as the transparency of sanitary protection and the exchange of 
information on its implementation, may be included in existing or new IHR, which are duly 
adopted by WHO.

The question of compensation for damage caused by the delivery to Earth of extraterrestrial 
organisms should be settled in a separate international treaty. On the one hand, it is somewhat 
isolated from the first three and is only indirectly related to health regulations. On the other 
hand, it can be predicted that adopting and ratifying a treaty concerning legal responsibility 
will cause difficulties. As mentioned above, the 1972 Convention on International Liability for 
Damage Caused by Space Objects has now been ratified by only 89 States, some of which are 
not involved in space activities. Provided the legal rules on the sanitary protection of the planet 
and the responsibility for its contamination in different regulations, it is possible to speed up the 
procedures for the adoption of the former. In general, a regulatory legal framework for the sanitary 
and epidemiological protection of the planet is an urgent task due to the security of mankind.

Conclusions

Nowadays, natural sciences, especially astrobiology, have developed a number of 
approaches to Planetary Protection against the entry of extraterrestrial life forms that can 
damage the Earth’s biosphere in the broadest sense. In general, they are reflected in the 
Committee on Space Research’s Planetary Protection Policy. However, there is no legal basis 
for the implementation of this Policy and other means of planetary and population protection 
against negative biological factors that could be caused by space activities. 

Inevitably, space commercialization will cause a significant increase in the flow to our 
planet of materials, spacecraft, and even individuals who have contact with space bodies 
and other objects of space origin. However, the activities of corporations involved in space 
activities are constantly faced with the choice between the growth of incomes and increased 
expenditures for protection measures. 

Under such circumstances, the security of mankind requires the development of a range 
of international instruments governing planetary protection. Primarily, these issues should 
include (a) conditions of sanitary and epidemiological protection of the Earth; (b) identification 
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of the protection executers; (c) definition and delimitation of their competencies regarding 
instruments (methods) of sanitary protection; (d) quarantine specificities in space activities; 
(e) rules for information on the progress and results of the sanitary protection of the Earth; (f) 
resolution of questions related to compensation of damage caused by the delivery to the Earth 
of organisms of extraterrestrial origin. 

Legal standards for the sanitary protection of the Earth can be established both in new 
international instruments and in existing ones. One option is to amend and supplement the 
WHO International Health Regulations. Furthermore, this method of the establishment seems 
to be feasible due to certain features (simplified procedure) of adopting WHO regulations.
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Nowadays, people face one of the most severe dangers from space — solar wind.

Picture 1 (Green, 2020)
Our planet is protected from it with a magnetic field. Nevertheless, even with this natural 

protection, there were incidents in the past when the sunburst destroyed Earth’s infrastructure 
o Earth.

In the space environment, sunburst will cause fatal damage for astronauts and electrical 
circuits outside the Earth’s magnetic field. In order to protect ourselves, we should create our 
own magnetic field. The desired field can be created by placing a coil inside the station which 
will produce the field with the same magnitude and direction as the field on Earth.

The Mathematical model which is used in the calculation is based on two magnetic Maxwell 
equations from which is the Biot-Savart law derived.

The simulation of the magnetic field was done by issuing the finite element method. The 
calculation method was verified by comparing the results of the simpler problem with the 
mathematical model based on Maxwell’s equations showed above. 

The specifications of the magnet are calculated based on the simulations. Simulation and 
specifications are shown in picture 2.
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Picture 2

The main applications of the magnetically systems are space stations, but it is not limited 
to them. Humanity has far-going plans of colonising other celestial bodies, and the system can 
easily be integrated into the ground-based scientific station on Mars, Moon, or other planets 
or satellites.

Conclusions

The system described creates the magnetic field, which equals the Earth’s magnetic field in 
terms of magnitude and direction.

This field solves one of the biggest problems of the long-term survival in space- solar 
radiation and biological magnetic background.
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Introduction

No need to coordinate the fall zones of the LV stages:
a)	 insignificant investments in the construction of new Terrestrial infrastructure;
b)	 proven technological solutions used in the design of the Zenit LV;
c)	 the possibility of using cluster launch of spacecraft;
d)	 launching to a sun-synchronous orbit 700 km high with a payload of 700 kg;
e)	 the ability to implement any values of the inclination of the satellite’s orbit.

Project Description

The launch of Zenit LV is planned to be carried out from an offshore platform manufactured 
as a non-self-propelled floating dock with a displacement of 10,000 tons.

Starting point — neutral waters.
The choice of this launch site will allow achieving maximum performance indicators of the 
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payload output to the sun-synchronous orbit.
Pre-launch operations are performed at the base port, and launch operations are performed 

at the launch platform.
The payload mass for transport to a sun-synchronous orbit is 700 kg.
Solar-synchronous orbit — 550-700km.

Technical characteristics of the Zenith LV

•Number of stages — 2
•Sun-synchronous orbit payload weight (up to 700km) — 700kg
•Diameter — 2.4 m
•Height — 26 m
•Quantity of the sun-synchronous orbit engines:
    4-chamber main — steering engine of the 1 stage — 1 pc
    The main single-chamber engine of the 1 stage — 2 pieces
•Number of engines of the 2 stage:
    4-chamber main — steering engine 1 stage — 1 pc
•Type of launch — Offshore platform.

The cost of creating the Marine-Based LV Zenit Project

The necessary investments for the creation, design, development, manufacturing of the first 
flight product — flight product — $ 65 millions. 

Period of creation: 3 — 5 years. 
The cost of the serial manufacturing of the launch vehicles will be cost about $ 14 millions, 

dollars, under the term to provide the order at least four vehicles simultaneously.
Additional non-recurring project costs:

a)	 Design and manufacture of load-lifting mechanisms with microspeed for overloading 
the LV.

b)	 Creation of a ground-based infrastructure for storing launch vehicles, fuel 
components, etc.

c)	 Design and manufacture of the “Offshore platform.”
d)	 Design and manufacture of the necessary starting and pre-launch equipment.

The total value of additional costs is $ 70 millions.
TOTAL costs under the project: $ 135 millions “Full construction”!

Prospects of the Marine-Based LV Zenit Project

The Zenit launch vehicle will occupy the market segment for the launching of small 
and medium-sized satellites into low orbits. The choice of this market segment is due to the 
following factors:

a)	 The increasing interest of large companies in the production of small satellites 
(Boeing, EADS) and entering the market of small satellites of developing countries;

b)	 A significant reduction in the cost of the design and launch of new satellites to orbit;
c)	 Reduced weight and size of satellites. The average weight of small satellites 
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decreases by 8% annually while their functionality increases;
d)	 Platform standardization and serial production of satellites (SSTL platforms, 

Cubesat, PocketQub standards);
e)	 The use of industrial electronic components in the construction of satellites, rather 

than special “space” ones;
f)	 The output of satellites into a lower orbit provides a higher speed of signal 

transmission from the Earth to a satellite and vice versa, as well as lower signal 
delay;

g)	 Low Earth orbit is an exhaustible resource. The range of 600-1000 km is the most 
popular and, from this circumstance, is the most usable and busy orbit. The future 
risks of the operation of a satellite and their removal from the orbit after the end of 
their service life is accumulating from year to year;

The possibility of obtaining global coverage of the Earth by means of a large number of 
small satellites;

a)	 The growth of the number of small satellites are being designed at universities (an 
increase of 16% annually);

b)	 US companies’ interest in investing in projects to launch hundreds and thousands 
of small satellites;

c)	 The growth in revenues from the sale of satellite subscriber equipment in the world 
in all market segments — satellite TV, satellite radio, stable fixed Internet and MSS 
services;

d)	 The activity of satellite operators in the MSS services market is updating their 
satellite constellations, which have been operating in orbit for many years and are 
technologically outdated in comparison with the rapidly improving capabilities of 
cellular and wireline data networks. (The satellite operators Iridium and Inmarsat 
are updating their communication satellites with more modern second-generation 
devices, investing to this market for a total of $ 4.5 billion for the period until 
2023. The total volume investments up to 2023 of these companies may exceed 
$ 22 billion.

Conclusions

The rapid development of the telecommunication technologies and component base, 
reducing the weight, size, and cost of satellites, reducing the cost of putting them into orbit, 
the possibility of organizing global coverage of the planet in a short time, allowed satellite 
operators, satellite infrastructure developers and commercial and investment companies to 
take a fresh look at the prospects satellite communications and Internet markets making a new 
ambitious multi-billion dollar projects.

The modern global satellite market is estimated at 201 billion US dollars. With the 
possibility of growing up to 250 billion US dollars. At the same time, satellite services account 
for more than 60% of the market revenue. Mobile satellite communications and Internet (MSS) 
services account for 1.4% of the market’s revenue, or 2.8 billion US dollars, and will grow 
by an average of at least 5% per year over the next five years. The number of MSS satellite 
services users will increase from today’s 2.9 million to almost 6 million users.

Total investments in the construction of new satellite constellations of thousands of 
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satellites are announced at more than 21 billion US dollars. Large companies including Google, 
Virgin Group, Qualcomm, SpaceX have indicated their participation on their own, or venture, 
in satellite projects with the same goals: to provide new customers, remote and unreached 
areas of the Earth with affordable satellite Internet and communications. Some — in order to 
increase the number of users of their basic services, others — to receive a direct income from 
satellite services.

Existing satellite operators Iridium and Inmarsat are updating their constellations by the 
second-generation launching satellites, which should significantly increase data transfer speed 
and the quality of end-user services.

All operators are trying to expand the portfolio of their subscriber equipment for the 
mass market with portable satellite Wi-Fi hotspots, which will allow you to receive satellite 
communications using an ordinary modern smartphone. This trend is a new direction of 
development, which will be strengthened and developed by newly created companies more 
and more, bringing satellite communications closer to the mass consumer.

Considering the dynamics of the development of the space services market and the financial 
and technical characteristics of the Zenit LV “Marine Based” project, it can be concluded that 
the project is in demand on the global market.
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